coy Yfflfiio 


rn Vis, ION. f.l.NL"AL MOlO'tS COtt l s O« AVION 


CMC TfH/CK /V COACH 


kti/dl £**•'.'* U.-hrr i*. f .•» L.-jUrS luVTjrf 




y 


f ""'"1 


" i r :3i 


(^.Js Va*»,;JI L,J L^hB L.i^ i.-.il »\, ..3 


-r^ f 
I I I : 


t 


!&$ kV&K 


rn 


FI 


J [ } 

1 i ; 


1 * 

{ 


*1/3 Sjf-vSS )zu& Lwvii 



11 COACH, if 

R .vi*.- i’ 


M O D E L 

fp* f ^rv <£*?$ zees 

Ip* fi/J 9» '3 A> k 

k c.:c <y fe*’' */ 


£» 

sj’ig 

SsSa 


Y$ r 

f.Ti p s- 

H p - *£ r '■ ■:■( 

F5 

A 

I? £3 r* f g 3 

P t* 

$& & 

& U t{ iHL-i' U' fc} (* 

writ* 

u cJ ut »3 

1/ 


GENERAL MOTORS CORPORATION 

P O N TIA C, MIC H S G A M 


(V-f;HT(.'> rN U.s.A. TECHNICAL J > t!UL.'CAYtpN<3 - 3M--• JUNSF: n<7 










G ^ C O A C H • m A I H T E N 


: ™ A w ‘4 £ M A M tf A L 






1 jfl "jf £3 5^ £!$ B» w 3 »» 

rf “ ,a 6 a * &S al I, g i y ll 

This manual includes complete operation and repair 
information on Coach Model PD-3751. 

The information is conveniently arranged in the 
manuai according to important groups. Each group or 
section of a group treats with a major unit or system 
the vehicle. Ine procedures contained in each 
group are recommended for efficient service. 

By referring to the various indexes in succeeding 

pages, importer,- subjects can be readily found in 
fne manual. 
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This manual includes genera) data. operation, maintenance, and repair pro¬ 
cedures on all imp or lan l systems and units of GM Coaches for models listed 
on Page 1. With an understanding of the text arrangement and by refer¬ 
ence to- the proper index, instructions and data can be readily found. 
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MAJOR GROUPS—The sections of the manual 
are numerically arranged in sequence by Major 
groups such as O. Operation, 1. Front Axle, 2, 
Rear Axle, etc. The manual location of each 
'group or section can be quickly found by refer¬ 
ring to the “Quick Reference Group Index/' 
A black tab bearing the major group number is 
placed on the first page of each section in rela¬ 
tively the same location as like tabs on page 3. 

SECTIONS—Many of the major groups are di¬ 
vided into separate sections, each section in¬ 
cluding specific information on units or im¬ 
portant phases of the group. A.r> an example: 

The Brake System (Group 4) is divided into 
thrae sections—i.e.. Sec. 415 Ai r Brnkcs, Sec. 4 0 
Air Compressor, and Sec. 4D Hand Brake. The 
page number, section number, and name of 
section appear in ihc upper left- or right-hand 
corner of each page. 

PAGE AND ILLUSTRATION NUMBERS—The 
m a n u a 1 pa g es a r e n u m b e r e d c o n s e c u l i r el y 
throughout the manual. Illustrations are num¬ 
bered consecutively within .each manual section. 


IH 9 EXES 

SECTION AND PAGE INDEX—* The index on 
Page 8 shows all the sections as they appear in 
the manual with page number references and 
coach model application. 

ALPHABETICAL INDEX—Pages 9 through 12 
alphabetically list subjects with manual page 
number references. 

SECTION CONTENTS—The important subjects 
included in each section are itemized on the 
first page of each section. In addition, related 
sections with page references are also itemized. 

SFECS&t TOOLS 

Special tools and equipment are mentioned 
and in many instances illustrated throughout 
the text. In some instances, such special tools 
are mentioned by Vendors number in the text 
or Blustrations. These tools are listed at the 
end of section under the heading “Special 
Tools.” This listing includes vendor numbers, 
and the names and addresses of the vendors 
from which tool prices, availability, etc., may¬ 
be obtained. 


SPECIFICATIONS—Service specifications, fits, and tolerances are listed at the end 
of each section under the heading “Specifications.” These specifications include, if 
n ecessa ry, coa ch mod el a pp] ica t i.on. 

Ot* v &R i~\ f \ ON**—-1 lie first section in the book, Sec. 0-Opera lion, includes important 
driving information. Use of controls and other useful information are included. 

TROUBLE SHOOTING—The last section in the book. Sec. 21-TroixbIc Shooting, 
may be used to diagnose some of the common troubles which may be encountered. 

;>£R VICE buLLETHSSs—Service bulletins are issued supplementing information in 
each section whenever necessary. The information contained in these bulletins 
should be noted in the text and the bulletin filed for future reference. 

$bGOES 3 We are sure that you will find the instructions in this manual a 
reliable source of Maintenance ami Repair Procedures on CMC Coaches. 

livciy eo.oit. nas been maao to make tne contents of this manual accessible, read¬ 
able, and- accurate. Important construction features and procedures are illustrated 
and^ ai ranged in a practical sequence. Your suggestions for a further improvement 
or Inis manual are invited. 
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GMC TRUCK & COACH DIVISION-GENERAL MOTORS COR¬ 
PORA I ION warrants each new commercial motor vehicle, chassis, or 
part manufactured by it to be free from defects in material and work- 
mansnip unaer normal use and service, its obligation under this 
wan. anty being limited to making good at its factory any part or parts 
thereof which shall, within ninety (80) days after delivery of such 
vehicle to tne original purchaser or prior to the time when such vehicle 
has been operated five thousand (5,000) miles, whichever event shall 
lirst occur, be returned to it with transportation charges prepaid and 
which its examination shall disclose to its satisfaction to have been 
thus defective; this warranty being expressly in lieu of all other war¬ 
ranties expressed or implied and of all other obligations or liabilities on 
its part, and GMC TRUCK & COACH DIVISION-GENERAL 
MOIOR.S CORPORA i ION neither assumes nor authorizes any other 
person to assume for it any other liability in connection with the sale 
of its vehicles. 

This warranty shall not apply to any vehicle which shall have been 
repaired or altered outside of the Manufacturer’s factory in a.,y way 
so^ as, in the Manufacturer’s judgment, to affect its stability, or relia¬ 
bility, nor which has been subject to misuse, negligence or accident, 
nor to any such vehicle made by GMC TRUCK & COACH DIVISION 
-GENERAL MOTORS CORPORATION which shall have been 
operated at a speed exceeding the factory rated speed, or loaded be¬ 
yond the factory rated load capacity. 

& COACH DIVISION—GENERAL MOTORS COR- 
i ORAiION makes no warranty whatever in respect to tires, rims, 
ignition apparatus, horns or other signaling devices, starting devices, 
generators, batteries, speedometers or other trade accessories, inas¬ 
much as they are usually warranted separately by their respective 
manufacturers. 


GMC TRUCK & COACH DIVSSI 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 
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The data below includes, only general information on models cov¬ 
ered by this manual. Specific data and specifications will be found 
in t{ Specifications" section of each manual section. For convenience, 
index of general data items is shown below: 



Data Page 

Cooling System Capacities. 129 

Diesc 1 Ed gi ne Information.191 

Fuel Tank Capacities.201 


Transmission Ratios 



Dcfq p ag(} 

Max. Engine Speeds.See Below 

Lubricant Capacities.209 

Rear Axle Ratios.39-51 


235 




PD-3751 


Wheel base...264 in. 

Tire Size..11:00-19 Single front—Dual rear 


.Model . 

Piston Disp.—Cu/ In 
Bore and Stroke. .. 
S.A.E. Horsepower. 


•Diesel Engine 


.6-71LA35 

.425.31 

AVa in. x 5 in. 
.43.35. 


Governed Engine Speed (no load) 

1st, 2d, or 3d gear*-2100 rpm 
4th gear—1800 rprn 

Compression Ratio (nominal) .16:1 



pi* V. p pj* p'p 

m Ss iiis s is ii 



Pr'$ *<'? B M 

$ & Si} sc i to*. 

Eft £ f 5 r <iJ iiii &Sil 



Delay and contusion can be avoided when correct serial numbers 
of vehicle are specified on parts orders and correspondence. 


Irtftj! 

IVifViij 

*. fVfc'uT- ^y- r *' ^ 


, . •’ •'• .. ir ;,v " v:v l fyv,’ 1 . >,; i 

f &£*reju >j s 

hv; .. • =• j 

g’ 1 u-w 

.. 


*•. Z-E7. • 


CHASSIS NUMBER 
PLATE OH INSIDE PANEL 
OP ENTRANCE DOOR 


P 








\ 1 4 


* i .. v'\ 









D E5EL 

•' vf|4 


LNGinl ; 


L* 



DIESEL ENGINE NUMBER 
PLATE ON LEFT HAND 
SIDE OF ENGINE 


TP 3677 


Chassis serial number is also stamped on longitudinal underframe 
rail in tool compartment. 
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^ne sections in this men mil 
following index. 


are grouped in sequence as shown in 


Section 

No. Section Niwnc 

PiW N{> . 


0 

1A 

IB 

2-1 

2-2 

3B 

4B 

4C 

4D 

5 

8 A 
6B 
6C 
Ct)7A 
7B 
70 


7G 

8A 

8.B 

8C 

12A 

13 

Id 

16 

17 

18 
19A 
19B 
21 


Operation. 

hront End Alignment. 

Front Axle. 

Rear Axle (Early). 

Rear Axle (Late). 

Body. 

Air Brakes. 

Air Compressor. 

Hand Brake 

ciutch .. 

Cooling System (General). 

Radiator and Shutter. 

Fan and Water Pump. 

Wiring and Miscl. Electrical. 

Battery. . . . ;. 

Starter. 

Generator 

Regulator. 

Lighting. 

Engine Tune-up. . 

Diesel Engine. 

Engine Mounting. 

Fuel System. 

Lubrication. 

Spn ng Suspension. 

Steering Gear. 

Transmission. 

Propeller Shaft 
L u bs and B eari ngs. 

Wheels and Tires. 

Trouble Shooting.’ 


13 

29 

33 

39 


D-> 

8? 

105 

117 

119 

129 

135 

139 

141 

155 

157 

167 

175 

185 

191 

193 

.199 

201 

209 

215 

223 

235 

255 

259 

263 

265 


equipment thnienn includ . es wirin « diagran 


and such electrical 
applying io various 
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Svb/«cf 

Poci c? Wo. 

A 


A c ce 1 era to r a n d '.Fh.ro ttle. 

.204 

Adjustments , 

Bearings, Wheel..; . . . 

.259 

Brake, Hand.. 

.117 

Brakes, Air.; . . . 

.88 

Clutch.■. 

.ns 

Doors and Controls. 

.71 

Regulator (Bloc.). . 

181 

Regulator (MechA. 

.178 

Retracting Step. .... 

.71 


.224 

Toe-in, Front Wheel, .. 

.37 

Trans mission Controls. 

...243 

Unloading Valve, Air Comp. 

.112 

Air Brakes—see Brakes, Air 


Air Compressor—see Compressor, Air 


Air Intake and Cleaners. 

. 204 

Air Lines.. 

89 

Air Tanks.. . 

88 

Alignment, Front End. 

.29 

Anti-freeze Chart. 

. ..134 

Application Valve, Brake 

91 

Axle, Front 


Alignment... 

.29 

King Pins. 

.33 

Overhaul. 

35 

Specifications. 

.38 

Steer ing Kmickles. 

.33 

Stop Screws. 

.3G 

Tie Rod. 

.37 

Toe-in Ad j us fment. 

.37 

Axle, Rear (Early Type) 


Axle Shaft Replacement. 

. . . . •.42 

Construction.. 

. ..39 

Maintenance on Vehicle. 

.41 

Renair, .. 

.43 

Replacement. . . 

.42 

S p eci fi ca ti 0 ns. 

.50 

Tools, Special. 

..50 

Tro u b 10 Sh 0 oting. : 

.268 

Axle, Rear (Late Type) 


Axle Shaft Replacement, . 

:.53 

Construction. . . 

.51 

Maintenance on Vehicle. 



Replacement., 

. 54 

Specifications. 

09 


.61 

Trouble Shooting. . 

268 

B 


Battery. 

1 56 

B e ar i n g Ad j us t m«? n. t , Wh eel 

259 

Body 


Air Circulation. . . 

80 

Air Horn, . 

7n 

B u. 7 zer, P assen ger 7 7 

Doors and Controls, . 

60 

Glass Replacement., . 

73 

Heating.... 

Maintenance. . 

6 Q 

M i sc. Eq ui pme n t. 

.. 75 


Sub/tvc? Pa'jts No, 

Painting. 68 

Repair and Ke pi a ee in en L. 07 

Sash and Gums. 73 

S p e c i a 1 M a te. rial.83 

Specif) cat io ns. 86 

Structure.•. 66 

Tools, Special.•. 86 

Ventilation. 77 

Windshield Wipers. 75 

Brakes, Air 

Adjustment. 88 

Air Lines. 8 S 

Brake Chambers.So 

Drums, Brakc.102 

Gauge, Air Pressure.89 

Indicator, Low Pressure.148 

Maintenance. 88 

Operating Instructions. 23 

Safety Valve.. S3 : 

Shoes, Linings, and Camshafts.98 

Slack Adjusters.. 97 

S p ec i fi c a tio n s.108 . 

Tanks, Air.f;b 

Tro u ble Shoo t i n.g.268 

Valve, Application..91 

Valve, Check. •.,89’ 

Va I vo, Check (Aux, System).91 : 

Valve, Safety.. 88 

Va 1 ve, Pressure Regulating. 9 ( ! . 

Valve, Quick Release. 9 . 

Brai <\ Rand 

Adjustment. 1 ],. *) ; 

Shoe and Drum. ') 

Specifications. 118 

Buzzer, Passenger, .. 77 

Buzzer, Tell-tale Alarm. 

C . , . 

C h am bers, B ra ke.. i’ T. 7 '• 

Chart, A n t i - freeze.•: : i 1 • 

Check Valve, Air Pressure.. 

Cleaner, Air — Engine. • ■(•: 

Clutch . 

Adjustments .... 

Assembly... . 

Controls.j 

Disassembly... 

Housing.; o( ; 

Inspection.•.! ye 

Installation.. . . < v . 

Lubrication.' 2 ( ■ 

Maintenance-.•... 139 

Operation. \ jp 

Removal. . ;.'. ;. . \ f .V 

Repair..,. ,128 

Specifications. \ 07 

Tools, Special. 2 f; 

Tro u ble Shoo tin g.•, 289 

Compressor, Air 

-Adjustment, Unloading Valve. ; • : 2 

Air Intake.. ].(/5 

Assembly. /:; j 

Cleaning and I ns pec t i on. ; 1 yj 

Disassembly.OS 

I> ri.ve and Luhr iea tio n.] On 










































































































N D S X 


M A M U A L 


. Subject 


Page /Vo. 


-{Conf’d) 


Governor. 


Subject 

F uel System 

A _l 


Pago; A/<v 



Maintenance. 

Operation. .. 

Repair. . . . 

Replacement. 

Specifications 

I ests.. 

1 ools. vSpedal, 


An Cleaner and intake, 
rilling Tank.. 
t iitcrs, Fuel Oil 
kuel Injectors. . 

bud Pump. 

kuei lank and Lines. 

Governor. 


.... 204 
. ►.: 204 
.17 

...;2oi 
.... 207 
.... 20-8 
.... 20 •••! 


Cooling System 

Capacity. 

Chart, Anti-freeze. 


Governor Control (Duo-speed)’.'. 


....20S 

9 Mi 



Maintenance 

Specifications., 


. .. 201 

[ , 

Circulation 

Cold Weather Operation 

... 1‘.t q 

specifications, Fuel Oil 
btorage and Handling, Fuel Oil.' 


. . .. 208 
• -.. 203 

j ; 

C orros i o n Pre v e n tion 

Draining System.. 
i'an and Water Pump 
k ulmg System. . 

Maintenance. 


I hroute, I land 

k uei Tanks, . . 

Fuses r . 


* • ^ - aUo 
■ -..204 
...204 
. . .143 

j ' 

Operation.., 

Radiator and Shutter 

1 qk 

G 




Specifications. 

thermostat * ‘ ■ 


Gauge, Air Pressure 

Gauge, Oil Pressure 


.89 

;... ‘: 

temperature Indicator 

Corrosion Prevention (Cooiing System). 


Generator 

Disassembly, 

Drive. . 


► * s 

:■ U>9 


D 


Defrosting. 

Diesel Engine.... 
Doors and Controls 
Drag Link, Steering 
Drums, Brake. .. . ‘ 
Drum, Hand Brake 


Electric Tachometer.. 

Engine . 

Compression Test. . 

Fan and Water Pump ' * ’‘ P ' ’ ' 
Gauge, Oil Pressure 

Indicator, Low Oil Pressure.'. 

Mounting. 

Solenoids.’ 

Specifications. 

Starting at Front * 

Starting- at Rear, . 

Stopping. , .. 

Strainer .mil Filter, Lubricating Oil 
tachometer, Electric. 

temperature Control... ' ". 

Tools, Special.. . 

Tune-up. . 

Warm-up. . 


. . . 28 
. ■ 193 
. . . 69 
. . 230 
. . 102 
>- ns 


.196 


. . 191 
. . 139 
. .193 
. .150 
. . 199 
. 195 
, 198 
. .20 
. .20 
. .22 
. 193 
. 196 
. 129 
. 200 
.191 


inspection. 

Inspection and Maintenance on'Vehicle' 

Repair. .. 

Replacement. . 

Specifications. , . . .. 

Testing. . 

Testing Parts.... . 

^Trouble Shooting. . . . .\ .. 

Giass Replacement. . 

Governor, Air Compressor. 

Governor Control, Engine (Duo-speed)'. *. ! 


. 108 
, 170 
. If 8 
172 

172 
168 

173 
109 
173 
2G5 
. 7 ? 

’ 3 3 
203: 


H 

Hand Brake. 

Hand Throttle... 

Heating and Ventilation. 

hTT oT Ventilation. Operation.' 
.Heeling System. 

Homs, Air. 

Horn, Electric. . 

Horn Relay.’. 

Hubs and Bearings. 

Adjustment. 

1 ooIs, Special. 


1 l'/;. 

■ 'O; ; 


. . "T S 
. Lib i 
.U7 
. 259 I 
259 ; 
2b 2 S 


Indicator, Low Air Pressure 
Indicator. ' 

} n ^ t ° r » Wa ter * l \i m per a i u re 

injectors. Fuel 


if 


Fan, Cooling System 
b i 1. 1 er, L11 bricatinp- Oil 
Filters, Fuel Oil. 

Front Axl 


■'•ee Axle, Front 


. 139 
. 193 
.201 


Lighting System 

h x terior Lighting Em?i p > nt » n t f 
Interior Lighting Equipznttil. 


. 185 
. 189 
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1 M D E X 


Page No, 


. 204 
. 204 
- .17 
. 20.1 
. 207 
. 208 
. 204 
.208 
. 20S 
.201 
.208 
.203 
. 203 
.204 
.204 
, 143 


. - -8S 
. 193 

.169 
.168 
.170 
. 168 
.172 
.172 
f.6S 
173 
.169 
.170 
.265 
. .73 
.113 
. 208 


. . .317 
• -204 
. . . .77 
.... 27 
. 77 
... 76 
, . . 146 
.14? 

. ..259 
. . 269 
. .262 


. . 148 
. . 150 
. .131 
.207 


Subject 

. L —(Conf’d) 
0per a ii n g Insvructions. 


Pag & No, 


.'. . .24 


Suk/fccf 
Horn. 


P0Q9 Ho. 


■jS5 
. . 183 


Specifications . 

. 190 

Switches and F uses . 

. 185 

7'rouble Shooting .. 

205 

Lubrication . 

. 209 

1 ,t> brication Notes . 

. 209 

M ' 


Moto-gard . 

. 151 

Mounting, Engine . 

.:.199 

0 


Oil Pressure Gauge.;. 

.193 

Operation. 


Brakes, Use of. 

. 23 

Controls, Location of . 

. 13 

Defrosting . 

. 28 

Door and Retractable Step . . . . 

. 26 

Engine Controls . 

19 

Engine Warm-up . 

. 21 

Fuc 1 , Oi 1 , and Wa ter . 

. 17 

Hand Throttle, Use of. . . 

. 20 

Hcai:\ng and Ventilation . . ; . 

. . . . 27 

Lights, Use of. . . . . 

. 24 

Moto-gard 'Tell-tale Alarm . . 

. .. .19 

Spare Wheel and Tire . 

. 26 

Starting Engine at Front . 

. 20 

Star f. ing Erigine at Rear . 

. 20 

Stopping Engine. 

22 

Toll-tales . 

28 

Transmission, Use of. 

.22 

Unit Accessibility.. 

.i\3 

Windows. 

OP 

p 


Painting, Body . . . 

. 68- 

P r ess tire R e g u 1 a ting Valve, Air . 

90 

Propeller Sh a f fc 


C1 eavi i n g a n d. I ns pec tio n , . 

. 256 

Disassembly.... 

. 256 

Installation . 

257 

Lubrication . 


Reassembly . . . 

257 

Removal . 

956 

Specifications . .... , 

. 258 

Tr0 u b i e Sh 00 ting. . 

971 

Q 

Omck Release Vaiv« 

R 

Ra cl i a t or, C 0 0 1 i n g S y s te m . . 

135 

Radiator Shutter . 

138 

Rear Axle—See Axle. Rear 


Regulator 



Ad jus tm en f. $ . E \ e c t r i c a 1 
Adjust.men is. Mechanica 1 
Inspection on Vehicle 
Operation..... 

Operation Tests. 

Specifications . 

Trouble Shooting.... 


.180 
.178 
. 175 
. 175 
. 176 
. 183 
. 265 


147 


Relay, Horn.\, 

Re3 a y , M oi n-gard.. ] [ 

Re I a y, Me v <.* r so So lc n'o i d.24.1 

Relay, Starter Cut-out.. ) t;..•> 

Relay, Starter Solenoid. 154 

Relay, Slop Might..188 

Re 1 ay, To 11 - 1 a Jo Alarm Buzzer.1 5 0 


Sash and Class. 73 

Safety Valve (Air). 33 

Sha ft, Propel! 0 r—See Pro peHer Sha ft. 

Shafts, Rear A.xie (Early Type).42 

Shafts, Rear Axle (Late Type)... .53 - 

Shock Absorbers. . ...220 

Shoes, Brake. 93 

Shoes, Hand Brake.. 113 

Shutter, Radiator.136 

Slack Ad jus ters. 97 

Solenoids, Engine Stop . . .'...195 

Solenoid, Reverse.241 

Solenoid, Starter... 334 

S pec ia 1 Too 1 s—S e e Tools, Spec j a 1 * 

Specifications 

Alignment, Front End.29 

Axle, Front. 33 

Axle, Rear (Early Type). 50 

Axle, Rear (Late Type)..62 

Battery. 3 56 : 

Body.. 05 

Brake, Air..._ X0B 

Bx 'ke, Hand... 13.3 • 

Clutch.127 

Compressor, Air. 133 . 

Cooling System... 134- 

Engine ...igr 

..140 ■ 

Fuel Oil...290 

Fuel System... 2 -)h 

Generator.. 1 ? ■ : 

Lighting System. 3 . .?=;• > 

Miscellaneous Electrical.] V 

P ro p e 11 er SI i a ft.. 2 

Radiator and Shutter. 3 p.- 

Regulator..] -y. ; 

Solenoids, Engine. ... 1 .J- 

Spring Suspension... 222 

Starting System.■.! "id . 

Steering Gear.213 

Transmission. 2 y>. 

Speedometer, Electric.} .3 

Spring Suspension 

Maintenance. 2 ; a 

Shock Absorbers. 2 J 9 

Specifications... 2 72 

Spring Overhaul.. 2 r 7 

Spring Replacement. 9 \ 5 

Sway Bars. 21-8 

Tools, Special. 221 

Trou h 1 e Shoo ti n g .. 97 /} 

Starters. 1 59 

Starting System 

Operation and Controls. 357 


So te n o i d ; 1 nd Re lays. 

Specifications. 

Starters. 

Tr ou b) e Sh oo t i n g. 


. i v)6 
. 152 
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INDE X 


S’jbjQcl 


Page No, 


S — (Coat’d) 


Steering Gear 


. Adjustments. 

Construction and Operation. 

Drag Link. 

I n s pec ti o n a n d Lubrication. 

.Mounting.. 

Overhaul. 

Specifications. 

Tools, Special. 

Step, Retracting. 

Stop Screws, Steering Knuckle. 

Strai.nerLubricating Oil. 

Surge Tank, Cooling System , 

Switches and Fuses, Lighling. 

Switch, Main Blower Magnetic 
Switch, Fresh Air Blower Magnetic 


...224 
. . 223 
...230 
.:.224 
...223 
227 
...233 
...232 
....71 
.... 36 
, . ..193 
. . . 135 
. . . 135 
. . . . 82 
. . . .S3 


T 
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Reference should be made to all other sections of this manual for 
more detailed information on the various major systems oi the Coach. 


- • W This section includes information and ins true- 

V T- lions applicable to the operation of the coach from- 
■ . the standpoint of the driver. The information should 

’ : also serve as an operational guide to' the service 

. SB. personnel. In addition to the location and pur- 
7 7 poses of die controls and instruments, the proper 
methods of engine, transmission* and brake oper¬ 
ation are explained. Use of lights, proper oper- 

• • alien of heating and ventilation system, and the 
■gt: access to various units are also itemized. All 
TA ■. .. of the information in this section is of vital im~ 
7,3 ' portance to the operator, not to teach driver skill 
.75 ■ . but to assist in the efficient operation of the par- 

• "d : J ticular GM Coach model covered by this manual. 

- tv) ' ! 

W , A : LOCATION OF CONTROLS 
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All of tine controls, instruments,• gauges, and 
switches which are used by the driver in the op¬ 
eration of the coach are grouped in the driver's 
compartment as illustrated in figures 1 and 2. 

The gauge and switch panels (fig. 2) includes 
switches, gauges, and signal lights which are used 
in the control of the engine and lights. The loea- 


UNIT 


a rr 

/“*. v* \w 


The vehicle is equipped with several doors 
which must be opened to permit access to various 
units for service, inspection, adjustment, or repair. 
Locations of these doors are shown in. figure 3. 
In many instances the driver will have no occasion 
to utilize some of these access doors; however, 
the operator should have knowledge of such acces¬ 
sibility for emergency purposes. 


lions and names of these various controls as well 
as conventional hand and foot levers are clearly 
shown in the illustrations with their accompanying 
captions. Uses oi the various controls are thor¬ 
oughly explained in succeeding paragraphs. 

In addition to the engine control switches on 
the instrument panel, sufficient controls arc pro¬ 
vided in the rear engine compartment to permit 
operation of engine from that point while accom¬ 
plishing service or: the power plant. The uses 
of these controls are explained under “Diesel 
Engine Operation” later in this section. 


OTHER OPERATION INFORMATION 


These coaches, are equipped with Diesel en¬ 
gines. More detailed information regarding oper¬ 
ation and maintenance of the Diesel engine will 
be found in a separate manual (Form No. X-4517). 

Sufficient information has beer, included in this 
section on special equipment most commonly used. 
Information may he obtained from the factory on 
the operation of special, equipment which may not 
be covered in this section. 


ESSI 8 HJ 7 


INSIDE- Or COACH 

DESTINATION SIGN 

Front destination sign crank is accessible 
through door above windshields. Door is opened 
with door Jock wrench. Side destination sign crank 
(when used) is located above rear corner of en¬ 
trance door. - 
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1 Hand Brake Lever 

2 Driver's Side Window Crank 

3 Spot Light Handle 

4 Windshield Wiper Valve 

5 Gauge Panel 

o Driver’s Ventilator Control 
7 Directional Signal 
Control Lever 



6 


f ,r 

i 


....... * 

12: 


< 'c '■» 

- Jo 


U . ;< ■ ... -V 

8 Directional Signal 

Tell-Tale 

9 Manual Windshield Wiper 

Handle 

10 Gearshift Lever 

11 Door Control Lever 

12 Brake Treadle 



13 Accelerator Pedal 

14 Hand Throttle 

15 Switch Panel 

16 dutch Pedal 

17 Fog Light. Foot Switch 

18 He adiig'h t D i miner Switch 

19 Air Horn Foot Valve 

TP 3574 


Figure 1—Drivers Comportment 


FUSE PANELS 

Door .in dash panel, at right of center emblem 
provides access to fuse panel. Spare fuses are 
mounted on back of fuse panel door* Main fuse, 
starter circuit .fuse, and engine compartment light 
fuse are located on control panel at rigid: rear 
corner of body; Driver's blower switch fuse is 
located on buzzer panel, 

SAFETY EQUIPMENT COMPARTMENT 

Safety equipment compartment door, located 


he lev/ fire extinguisher, is opened with door L-W 
wrench. Box on back of compartment door con¬ 
tains Hares. Door also provides access to door 
control linkage. 


n I ? ’ r v ? n ^ a ?i r a A r u 


SPARE TIRE 

Spare tire compartment is located at front of 
vehicle directly under headlights (iig v $)„ Front 
bumper is mounted on tire compartment door. 
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REVERSE SHIFT—*- 
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WINDSHIELD WIPER VALVES 


DRIVERS VENTILATOR CONTROL- 
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Figure 9,—Drivers Gauge and Switch Panel s 
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Sliding access door in bottom of tire compartment 
provides access to tire valve for gauging or in¬ 
flating without removing wheel and tire* 

TOOL COMPARTMENT 

Tool compartment at left front corner of 
vehicle is accessible through tool compartment 
door {fig* 3). Door is opened with door lock 
wrench. This compartment contains jack, lack 
handle, flare, and miscellaneous tools. This com¬ 
partment also provides access to air brake pres¬ 
sure test iliting and other air system units, and 
to lubrication fittings for clutch pedal shaft and 
steering mechanism* 

FUEL AND WATER FILLER NECKS 

Diesel fuel tank filler doors are located in 
right-hand rear side of body, one ahead of and one 
at rear of right-hand rear whcelhousc (figs. 3 
and 4). Doors are opened by inserting linger in 
hole and pulling outward. Toggle springs hold 
doors in open or closed position. 

Air conditioning engine radiator and fuel tank 


filler doors are in left-hand front side of body 
(fig* 3), Doors are opened in same manner as 
described above* 

Diesel engine radiator filler is accessible 
through left-hand engine compartment door (fig* 
3). Door is opened with door lock wrench. 

BAGGAGE COMPARTMENT 

There Eire five baggage compartments on ve¬ 
hicles equipped with air conditioning, three on 
right-hand side of vehicle and two on left-hand 
side (fig. 3). When air conditioning is not used, 
air conditioning unit compartment is utilized as 
a haggage co mpart menu B aggage co mpar tment 
doors are opened with door lock wrench.- To se¬ 
cure doors in open position, pull chain out of 
tube and hook into slots in body below windows* 

E NGINE CO M PART ME NT 

Two doors provide access to engine compart¬ 
ment for minor service operations, one at each 
rear corner of vehicle (fig. 3). Doors are opened 
with door lock wrench. 
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City 
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2 

2 

3 

4 

5 

6 

7 

8 

9 

20 


id 

13 

14 


Left Front Marker .Light 
Fresh Air Intake Grille 
Emergency Door 
Engine Air Intake Louvre 
Left Rear Marker Light 
Rear Michigan Marker 
Lights 
Target Sign 
L w g i n e Com.p art me n t 
Doors 

Stop Light 

Rear D ir e c tion a] Sipn al 
Limits 
'Fanlights 

R a ct 4 a t o r Shut* c r S c r c e n 
Latte r y C o j np a rim e n i D o o r 
a g i'; r■ g e C o mp a s t n i e r. t 
Doors 




I4*W. 


14 


15 


16 


29 

20 

21 

22 

23 

24 

Of, 


Air Conditioning Unit 
Compartment 
Air Conditioning Engine 
Radiator Filler Door 
A i r C on di t i on i ng E ng i n e 
Fuel Tank Filler Door 
Engine Air Intake Louvre 
Right Rear Marker Light 
Fresh Air intake Grille 
t:>ioe Destination Sign 
1 d p g c t a i E q \ i j p }■> > j - n [) : 
ILight Front Marker Light 


Front 


Marker 


Lights 

F ront Do :s£ing :Ui on S jgn 
Spot Light ' 

Front Emblem 
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27 

28 

29 

30 

31 


33 


37 


'23 

■29 
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J 33^.27 29 30 32 

*■> s 

Front Directional Signal 
Lights 

Driver's Ventilator x 
Head Lights 
Fog Lights 

Front Bumper (Spare Tire 
Compartment Door) 

Door Release Button 
Entrance and Exit Door 
Front Fuel i\mk Filler pm or 
•• u e 1 Tank Sri ec tor V a 1 ye 
Access Dm; r 
I r an s iri i s.> i ■ m Ispe ct;o n • 
Door 

R -»r FuT: 1 7 '.in k p 111 or 0 oor 
i< f:■ a. r: F n-: n e C ■nt ro 1 -M nr \ 
and Regulator Compartment 
Door _ 


26 ■ 
27 


i'lgure 3 -Location of Comportment D 
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MPARTMENT 


for yerviciiig or ir.:•:;;oc =:iy:g transi< 
unit:? :u rear (drove} end of engine, 
with door lock wrench. 


i'i COmpa rim 
Door is* opener, 


Small door in top forward corner of transmis- 
si or. c o mp ar: moi. doc r (fig s. 3 an d 4) pr ovi de s 
access to fuel tank selector valve without opening 
transmission compartment door. Small door is 
opened by inserting fingers between grills and 
pulling outward at bottom. Spring loaded toggle 
mechanism holds door in open or closed position. 


B AT7'B H Y C O MP AR r T M 1.1 NT 

Rat • r y c o nr; nr r m.?a i i i n; i j : ccwy ahead of 
1«A- v/hc-cimiuse Ula. 3). Door L-. ono.rstd with 
door loci: wrench,. Sahly chain is user U:= secure 
door in open position. 

ENGINE FUSE AND RELAY PANEL AND 
EEGULATGR COMP ARTMENT 

Door in'right rear corner of body' above ‘trans¬ 
mission compartment door (fig. 3} provides access 
to fuse and relay panel and generator regulator. 
Generator circuit master fuse and spare fuse 
is located on this panel. Door is opened with 
door lock wrench. 



Fuel tanks are mounted in body underframe, 
one ahead of and one behind rear axle. Filler 
necks are accessible through access doors located 
ahead of and at rear of left rear wheeihouse 
(fig. 4). 

Fuel tank selector valve, accessible through 
small door in top Wont corner of transmission 
compartment door (7g„ 4), connects both tanks to 
the engine fuel lines. Valve'may be set to per¬ 
mit fuel to be used from front or rear tank 
only, or from both tanks. 

Reference should be made to Fuel System 
(Sec. 12A of this manual) for specifications of 
fuel oil to be used in these coaches. Regular 
precautions should be taken when filling tanks to 
prevent static electricity sparks, and to prevent 
dirt, water, ice, or snow entering, tank. 

CRANKCASE OIL 

Oil reservoir (fig. 4), mounted below radiator 
surge tank in left-hand side of engine compart¬ 
ment, carries a reserve supply of engine oil for 
replenishing oil supply in engine crankcase. Engine 
oil dipstick (fig. 4) is graduated to show level 
of oil in crankcase. Oil reservoir and dipstick 
axe accessible through left-hand engine compart¬ 
ment door. 

After determining quantity’of oil required by 
checking oil level on dipstick, oil is added to 
engine crankcase by turning valve at top of oil 
reseyvoir to the required quantity (fig. 4). Leave 
valve handle in this position; do not turn handle 
to €( OFF 519 j}QSilion except when refilling reservoi r. 
As an example, if two quarts of oil are required 
hi engine crankcase and oil reservoir is full, turn 
handle to “2” and leave in this position; the nest 
time two quarts are required in crankcase, turning 
handle to Kt 4* } will permit the required two quarts 


of oil to drain from reservoir into crankcase. 
Dipstick on oil reservoir filler cap shows level 
of oil in reservoir. 

When refilling engine crankcase after draining 
^ oil, oil is added through oil filler at rear end 
' of engine (fig. 4). Oil filler is accessible through 
right-hand engine compartment door. 

Refer to Lubrication (Sec. 13 of this manual) 
for engine oil recommendations. 

WATER 

FILLER CAP 

Engine cooling system filler cap in on the 
surge tank (fig. 4), mounted in upper left-hand 
corner of engine compartment and accessible 
through engine compartment left-hand door. 

Filler cap has a safety catch which permits 
the cap to open slightly when filler cap handle 
is released. If coolant is hot when opening filler 
cap, stand to one side when releasing handle to 
prevent being burned by escaping steam. Do not 
release safety catch'until all steam has escaped. 
After pressure in system has been relieved and 
steam has stopped escaping, release safety catch 
and open filler cap. When closing filler cap, make 
sure safety catch engages edge of cap. 

FILLING SYSTEM 

To F ill Syste m Aft or I) rai ning 

1. close all drain cocks and install drain plug 
ire radiator outlet connection. Open vent cock at 
top of thermostat housing. Open radiator filler 
cap. 

2. Fill system to level of filler cap opening. 

3. Close vent cock and filler cap. 

4. Start engine and run for a few minutes. 
With engine running, water required to fill heating 
radiator is drawn from surge tank. The surge 
tank can then be filled again to level of filler 
cap opening. 
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REAR FUgL TANK FILLER neck and fuel tank*selector valve 


ENG!NS OIL RcS£RVOiR 
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engine oil dipstick and 

WATER PUMP DRAIN COCK 


ENGINE OIL FILLER 


:.:%--i. .? ‘‘£wufr » C--* s i’vV. i 


RADIATOR SURGE TANK AND COOLING SYSTEM FiLLER CAP 


T.» 3584 [ 


Ff^vr# 4 FusI Oil, tngme Oil \ and Water Service Palate 


T o-Add Water to Syste m 

i. Open radiator filler cap. CAUTION: If 
coolant is hot, follow instructions previously given 
under "Filler Cap." U Hn 

2 * With en S ine running,add water to level of 
niter cap opening. 

3. should water be lost from cooling svsteir 
and engine becomes overheated, do not ’add‘cold 
«’<u.er immediately - wait until boiling has ceased 
,md engine cooled down. Then, with engine running 

«u Kimg speed, acid water slowly to level of filler 
cap opening. 

CAUTION: Cold water should never he pour Ad 
mtu cooling system when engine is hot, as the 
Aucden cnange in temperature may cause a cracked 
cyunaer head or block. 


DRAINING SYSTEM 

1. Open filler cap on radiator surne ta«i 
CAUTION: It cool« is hot, foitov, us Uceo: 
previously given under “Filler Cap.” 

2. Open dram cocks and remove drain plus 
Drainage points are' located as follows- Drui 
cock at bottom of water pump housing.- drain piu 
in radiator outlet connection at lower rear corne 
oi raoia-or; drain cock in lower left-hand corns 
oi .leaung radiator, accessible tlirouch left fror 

baggage compartment after removing compartmer 
inner panel* 

3. When draining system to prevent freezing 
be sure and remove drain plug from air com 
pressor cylinder head. 
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Controls and gauges lor operation of the Diesel 
engine from the driver*d compartment are located 
in the gauge panel and switch panel (fig. 2), These 
are: Engine control switch, marked "CCKTKOL”: 
engine starter button, marked * ‘START' 7 ; emergency 
stop button, marked "SMERG. STOP”;oil pressure 
gauge and low oil tell-tale; engine water temper¬ 
ature gauge and hot engine tell-tale; generator 
charge indicator; hand throttle. 

Controls for operating engine from engine corn- 
partraent at rear of vehicle are accessible through 
right-hand engine compartment door (fig. 6). These 
controls are: Engine starter button, marked 
"START”; engine stop button, marked "ENGINE 
STOP”; and starter cut-out switch, marked "OPEN 
WHEN WORKING ON ENGINE.” Starter cut-out 
switch mrsf.be in “CLOrEB” position when start¬ 
ing engine, either at front or rear. 





o a w. in e * :A". i ;;.:. g >•. ; \: o n eU" a i i,. * t j; y c t s i c r spe e d 
■while the faulty condition stiH exists will immod- 
lately close trie circuit to the emergency stop 
solenoid and the air choke valve will mrain dose, 
•stopping • engine. Setting of air choke valve is 
explained below under "Emergency Stop Solenoid*” 

Note: Action of Moto-gard is not instantaneous. 
When alarm sounds a.nd low oil or overheat tell¬ 
tale illuminates, time lag in action of Moto-gard 
permits driver to reduce speed and shift into 1st 
speed, which overrules Moto-gard circuit before 
the emergency stop solenoid is energized. Thus 
vehicle may be moved to safety without necessi¬ 
tating resetting the air choke valve. VEHICLE' 
MUST BE STOPPED AS SOON AS POSSIBLE 
AND CAUSE OF ALARM CORRECTED. 


rr-vr? 

I W * 


IIENOSD 


MOTO-GARD 


A Mn 
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TELL-TALE 


ALARM SYSTEM 


Moto-gard and tell-tale alarm system com¬ 
prises a group of automatic electrical devices 
which audibly and visually warn the driver that 
■ some abnormal ‘ condition exists which requires 
immediate attention. The following four conditions 
cause the alarm buzzer io sound: 

L Low oil pressure. 

2. Overheated engine. 

3* Lev/ air pressure. 

4. Emergency door open. 

Tell-tale lights on drivers gauge panel will 
indicate which condition is causing the buzzer to 
sound. In addition to sounding buzzer and light¬ 
ing* tell-tale, the first two of the above conditions 
will also stop the engine by completing the cir¬ 
cuit to the emergency stop solenoid, releasing the 
air choke valve. Low air pressure or open emer¬ 
gency door only light the tell-tale and sound the 
buzzer; they do not cause engine to stop. However, 
vehicle should not be moved when these tell-tales 
are illuninated. 

In the event the moto-gard system stops the 
engine, it may be necessary to move the vehicle 
to safety. In case of such an emergency, a drum 
switch, which is connected to 1st, 2nd, and reverse 
shift lever at transmission, will break the circuit 
to the emergency stop solenoid when transmission 
is in 1st speed. This permits the driver to reset 
the air choke valve, start engine, and move ve¬ 
hicle to safety with transmission in 1st speed 
only. To start engine, reset air choke valve, then 
shift transmission into 1st speed, disengage clutch, 
and start engine. MOVE VEHICLE ONLY FAR 


Engine emergency stop solenoid (fig. 5) is used 
as an emergency measure to stop engine in the 
event the engine tails to stop when '[Engine Stop” 
button is pressed. Emergency stop solenoid is 
en c i g i ?, e d D y p r c s s in g du tt o n ra ar k ed * * E m ere 
EiLiL ° n onvers gauge panel 2). Emergency 

stop solenoid is also energized by low oil treasure 
switch and by water overhear thermostat as pre- 



Figvr® 5 —fmorgency Stop Solenoid cmtl Air Choke Vafvs Handle 
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vsousiy explained under “Moto-Gard and TeU-f.'>}<-• 
fcncrgi/.mg the emwijonfv ss r > 
solenoid pulls solenoid plunder awav from rslvih. 

^ OnAir , Ch0ke valve sbaft . Permuting air choke 

v i t x. V 0 lO C A 0 S G. 

CAUTION: Whenever it has been necessary 
t0 P ress Smerg. Stop” button to stop engine, 
do not restart engine until reason for loss of 
control is determined, and .corrected. 

1U , rcSlit air choke valve, turn release cam 
on^ valve shaft clockwise until shoulder on cam 
engages emergency stop solenoid plunger (fig. 5 ), 

USE Or HAND THROTTLE 

rt.md ^throttle, located under lower right-hand 
corner of switch panel (fig. 1), is primarily for 
Ui>e . ?f. co ' c *’ climates where low temperatures are 
prohibitive to stopping engine when vehicle is to 
remain standing for some length of time. As 
exp:;uj.u(. later infills section under “idling Speed,” 
Ehosci engines have a tendency to cool off when 
a u-iiunK at a slow idle, causing incomnlete com- 
Dusticm with its harmful effects on the engine. 
Also, running engine at idle speed for prolonged 
periods with lights, heaters, etc., turned on will 
C r, ,Se ® sces >sive drain on battery. To maintain 

<".ieient engin “ operating temperature, and to main¬ 
tain sufficient generator output to handle electrical 
toad, set hand throttle to maintain necessary en~ 

gin e speed* 

,. hana throUk '> «^press accelerator pedal 

e J1 d u P 0 ,h 1 * 1 ’- )n s turn kn oh c.1 o ckw i s 9 cne - quarte r 
LUrn ajia I >u ^ ou i J u st far enough to hold acceler- 
ator pedal in position, then turn knob counter¬ 
clockwise one-quarter turn. Ratchet mechanism 

r*?**y .. - . ,, .... 


hi! hold throttle in the desired r 
en se n ?h i'OLU ft } tu rn knob c iockv 
urn and push in. 


•''-ang. lo re- 
ise one-quarter 


C T 


A 

>" t s \ . i v ’O’ 


r* t c r 




AT FRONT 

1. With transmission shift lever m neutral 

position and hand "b^w. . g 

„ nc . u .„_ ’ UwlKt iL 'C- :n iuiiy applied 

pcunbon, press accelerator pedal down as fal- as 
possmie, then release pedal to move governor con- 

“ 0l ,df lrom . no “ fuei ” t0 idling position. 

■ -i. Place engine control switch, in “RUN” posi¬ 

tion to energize starter circuit. NOTE: When 
control switch is placed in run position, emer¬ 
gency aoor and low air pressure tell-tale alarm 
circuits arc also energized; if vehicle has been 

pi essure is \ow y 


& tanking 1 or some time and ah 


s ,., J» L- ' v JL.KJ *V 

01 em8r ^ enc y door is open, buzzer will sound 
ana tell-dtle will ihuminatn. Jf ^EMEKC. DOOR 
liidits, close em 

Air^ fr!l 


door. 


A i. 
h 


j'W 


cr 


-pressure has 

~ tale and buzzer. 


Uni do sol move vtihicic ur-ti 
tisen sufficiently to shut off ti 

o- -Disengage clutch^ then press “START” but- 
hm 10 crank engine, Release button as scon as 
of.gine -tarts. CAUTION; Do not keen starter 
engaged longer than 10 to 15 seconds at a time. 

w4 n m R f D i3 l ° start ' reieass start button and 

er.. Rope;:i cycle an n^eJssliw; 

pme tails to syirt in c* vf -*■. ■■■ i/-^ i ,» 

A . . 11 a icn-iu ox tune. 

oe ter mine and correct cause of failure, 

^lo wly release c iut c h p octal w h e e. eng in 8 

starts, then observe gauges as explained later 

under Diesel Engine Warm-up.” 

STARTING DIESEL ENGINE 
AT REAR 

1. .*vt front of vehicle, make sure transmission 
shift lever _ is in neutral position and that* har'd 
brake is iuiiy applied. It is not necessary to 
place control switch iri M 


in Run position before 


starting engine at rear, 

2. Move governor from "no-fuel” to '''idling” 
position ny manually moving control lever (at top 
v,: uu■/i.:'”nor) to center position in governor cam. 

Z'ft? sure }5larler cut-out switch is in 
■ p °"'' u,!ni 6 /* ^ress and hold 

_ ° 1/UU D - tt0i ' 1 t” crunk engine. Release button 
SvCw as engjnc starts. Use ■-nme precautions 

T CP'p, rr]| r , fV v• r r> >' f .-u ri . t .... ? > ... 

'; . ... ’ v 4 “ ‘ i : K ■■ 11 ' J ' - : V e ;c o * a i n o d 

•oncer Starting Rngino at 


J M, ; /( k | O' 


Figura 6 — Comparing!ri Control Box 


IX engine lails to otart, reference should be 
r;iade to the various trouble shooting charts out- 











Use of 3.ii air i \ eat'or is r eco mmended ‘ w hen 
siartine; of engine becomes a problem at lower 
atmospheric temperature. Refer to “Cold Weather 
Starting” in “General Information,” Section 17, 
Diesel Engine Maintenance Manual (Form X-4517), 


DIESEL ENGINE WARM- 


It is recommended that the Diesel engine be 
•permitted to go through a short warm-up period 
to permit driver to observe gauges and operation 
before engine is placed under load. During this 
warm-up period the following precautions and ob¬ 
servations should be made. 



speed to a fast idle (1/3 throttle - approximately 
600 rpm) as soon as engine starts.. Unlike con¬ 
ventional gasoline engines, Diesel engines have 
a tendency to get cold when running at a slow 
idle. Incomplete combustion in a cold, slow-idling 
Diesel engine causes formation of harmful deposits 
on engine parts;, with possibly more serious dam¬ 
age resulting. 


When the engine is first started, consistency 
of the oil may cause a slight rise in the pres¬ 
sure reading on the oil gauge. After engine warms 
up, the pressure should recede slowly to normal. 
Normal readings-are: Idling - 4 pounds minimum; 
governed speed - 25 pounds minimum. 

Oil pressure gauges, one in gauge panel and 
one on engine, do not indicate the quantity of oil 
in the crankcase. This may be determined only 
by a visual check of the crankcase dipstick as 
previously explained in this section under “Fuel, 
Oil, and Water/ 1 

Low oil pressure switch., mounted on left front 
side of engine, is electrically connected into the 
Moto-gard and tell-tale alarm system. Operation of 
this system is explained elsewhere in this section 
under “Moto-gard and Tell-tale Alarm System.” 

OPE RATING TE MP E R A TUIIE 

Efficient operating temperature of the GM Se¬ 
ries 71 Diesel Engine is 160°F. to 185°F., (iR0°F. 
preferable). Maintain this temperature under all 
operating conditions. If conditions permit, avoid 
moving vehicle until thermo gauge indicates a 
coolant temperature of at least 140°F. However, 
idling for reasonable maneuvering, loading, or un- 



bo undesirable io stop engine v/ben vehicle is to 
remain standing. In this case, engine should be 
run at a fast idle as explained previously in this 
section under “Use of Hand Throttle.”* 

GENERATOR CHARGING 

Generator charge indicator on. gauge panel (fig. 
2) indicates three conditions. 

1. With pointer in red segment on left-hand 
side, generating circuit is complete but generator 
is not supplying sufficient current to handle the 
electrical load and the battery is being discharged. 

2. With pointer in red segment on right-hand 
side, generating circuit is open. This may be 
caused by a blown main fuse, engine control switch 
off, defective voltage regulator, or broken or de¬ 
fective wiring. 

3* With pointer in cream (center) segment, 
✓generator is charging properly. 

Am PRESSURE 

Daring the warm-up period, the air pressure 
shoe Id continue to build up to the compressor 
cut-out pressure (100-105 lbs.). Do not race a 
Diesel engine to pump up air pressure. Do not 
use over 1/3 throttle. No attempt should be made 
to move the vehicle until pressure is at least 
70-7b lbs. These vehicles are equipped with a 
low air pressure alarm system. The buzzer will 
sound and tell-tale on gauge panel will illuminate 
when the air pressure drops between 54-66 lbs., 
and tell-tale will re main illuminated until pres¬ 
sure reaches this minimum. 


DURING DIESEL ENGINE OPERATION 


During operation of Diesel engine, the driver 
should observe the readings of the gauges. By 
these readings the driver can determine, in many 
instances, any abnormal symptoms which may af¬ 
fect the operation of the engine. In addition to 
observations of gauges and signals, there are some 
practices peculiar to Diesel engine which must 
be followed. 

Most efficient and economical operation of en¬ 
gine will be obtained by maintaining engine speed 
of 1600 to 2000 rpm when operating vehicle under 
full. load. Maintain engine speed by careful selec¬ 
tion of transmission gears. 

Lugging, that is, operating engine below' .1500 
rpm with throttle fully opened, or under any con¬ 
dition where black smoke can be noticed from 
exhaust, should bo avoided. 
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Tig grades, engi 

ne may 

rioeking 'vehicle 

speed. 

increases with 

Hs sp< 

however, must 

not ex 


00 lit'OO 

Braking 
1 C Cl 4 >• i ‘0 
^ C 0 d, 


When 

as a braKo - v n C: 
effect ol engine 

rnm Engine running at governed speed wul s*«ia, 
hold vehicle descending a grade in the same gear 
as is reouired to climb the same grade. _ Fhe.e 
is no need to use the stop switch since me gov- 
ernor will automatically cut off the tael supply 
whenever the accelerator is remasoc to ij -o 
position and the engine speed is auo/e -.00 *?-• 

OBSERVATION OF GAUGES AND SIGNALS 

Oner- tin!" Temperature. As previously smie' 
under 7! Eniihc'war m-V,’’ efficient engine operating 
Tmperawre is 1<10 U F. - 185“F. (srcex-aW-J 180 «• 

II temperature suddenly appioae hes .. ^ ‘ 

vehicle and determine cause cn m,dh tv.n,^ 

,,„a ’-maker necessary corrections. Y/r.en teoape. 

. . v. r . .s o- ; 9 0 r (dvrino over ho at thorino-.'uu. 
ature reach** 2x4 ... - - ; . .... , en¬ 
closes circuit vmien actuate* ' ..... 

..ip eini.pi system and engine wii- 
stop. Operation of this system is explained else^ 
where in this section under ‘ Moto-gard . - 

t-.de Atom System.” B, stopping ** auc 
correcting cause of high temperature beioxe dm 
temperature reaches 212°*., the .inconvenience 
occasioned by the emergency stop ehmi . - • 

engine if oil 


pi- if burner sounds and low air pressure tell-tale 
illuminates. 

Generator Chanting. Generator charge indicator 
poirls'shnuid remain in cream (center) segment 


Oil 


>r Bivni: 
Z a up 


Immediately st» 


pressure gauge shows an abnormally low reading^ 

Determine cause of low oil GCVAhnr' below 
necessary correction, if on pi«s^«x^ ^ 

3 pounds, low oil pressure swuen c ^« - > 
actuating Moto-gard and tell-tale auum sys-em 
automatically stopping engine. Oper.aon of t . 
system is explained elsewhere in -cUon 

under "Moto-gard and Tell-tale Aiarm S,-cm. 


during normal operation. Pointer in red segment 
„ t i e ft indicates that battery is being discharged. 
Pointer in red segment JgJ 

generating circuit* Hus mav ^ AV."^. 

main fuse, engine control in oil pesraon, uu«uu . 
voltage regulator, or defective wiring, ^.vehxcxe, 
and locate and correct cause or open cixcw . 

STOPPING ENGINE 

at front .... 

Set hand brake lever in fully applied posiuon. 
Shift transmission into neutral or keep clutch dis- 
enpaered until engine stops. It is a good practice 
to Vcrmit engine to idle for approximately 30 
seconds before stopping. Place control switch, on 
switch p Tin ol (tig. 2) in 
not noecssnry :o hold sw 

until 6 ngii »0 *~>t.CjjS. ( , _ ^ ^ qrp/yp J> 

If engine fails to stop, press EMERo. oTO 
button on gauge panel (fig. 2). Whenever .MERG 
STOP” button is used to stop engine, an chore 
valve in blower air intake must oe re-set mariual-oy 
before engine ‘can be started (fig. &/- CAUixOx . 
Do net re-start engine until reason for xoss ot 
control is determined and corrected, to re-.-t 
choke valve, swing handle up to horizontal Oi •--) 
position (lig* 5j- 


rop M position* It 


( STOP 79 position 


Ai _r_ pressure. Immediately stop vehicle and 
determine caus7”of consistently low air pressure, 

USE OF TRANSMISSIONS 


n reS P "ENGINE STOP” button on control box 
in engine compartment (fig. 6). In the event en- 
(rin, fads to stop, raise emergency stop solenoid 
rhwer (fito 0) manually to release air choke 
valve! Whenever emergency stop has_ beer, used, 
air choke valve must be re-set as describe m 
p r g c g ding p nx tig r &P h . 


Transmission has'four forward speeds and ode 
reverse. Shift lever positions are illustrated in 
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Figure 7 — Trairsmfcsion Sfiift Diagram 
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gears when 
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i 1... 

snow, mud, 

or off-ihe-road service* Always pro- 

To 

shift 


■OPERATION 

■::.t a comMote stop and (butch 
rove skai lever from neutral 


button at 


:ii 


t >P 


speeds* Always use double “clutching method when 
shifting from high to low speeds, 

REVERSING 

The engine control switch must be in “HUN” 
position to energize the reverse shift solenoid 
circuit before the transmission can be shifted into 
reverse position. Shift into reverse is made as 
id Hows: 


vi* 


procedure must be used: 

L With vehicle at a complete stop, depress 
clutch pedal, . 

2, Move shift lever from reverse to 1st speed 
position ? then into neutral. It is jcqt necessary to 
push c 'REVERSE SHIFT” button when shifting out 
of reverse* 


p Q S11 if; ;1 j. O V C r- ni ;j >: 


:e moved to 1st snood 


position before shilling to other forward speeds* 

BRAKES 


.u.i'iy ■ 




' box 

eim. 


on old 
choke 



one 
ri' in 

1 by 


can 
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Brakes are applied by depressing the brake 
treadle, located on toeboard to the left of the 
accelerator pedal . (fig* 1), ' Varying degrees ox 
brake app I i c-■ 1 i on ar e ob tai n c d' by va ry i ng the d i s - 
tance the treadle is depressed. From a driver’s- 
viewpoint, operation of brakes on an air brake 
equipped vehicle is only slightly different than on 
a vehicle equipped with conventional hydraulic or 
mechanical brakes. The following brief operating 
instructions should familiarize the driver with 
operation of air brakes* 

AIR PRESSURE 

Before moving the vehicle, observe air pres¬ 
sure registered on air pressure gauge* Reservoir 
pressure must be at least 70 to 75 pounds be¬ 
fore air brakes can develop their full effective¬ 
ness. Observe this pressure frequently while ve¬ 
hicle is in motion! If at any time the air pres¬ 
sure drops below 75 pounds, stop the vehicle im¬ 
mediately, These vehicles are equipped with a 
low air pressure alarm system* When air pressure 
drops below 56-54 lbs., buzzer will sound and 
“LOW AIR” tell-tale on gauge panel (fig. 2) will 
illuminate. Stop vehicle immediately when alarm 
soupds, and locate and correct cause of pressure 
loss before moving vehicle. 

APPLYING BRAKES 

Best braking effect will be obtained by making 
original brake application as hard as speed and 
road conditions permit, then reducing application 
pressure gradually as speed is reduced so that 


at end of stop only a slight pressure remains 
in brake chambers. Do not first app.y brakes 
light ly, then increase application pressure as speed 
decreases. This not only requires more time for 
a stop, but the final high, pressure will produce a 
severe final stop. 

.Do not “fan” the brake treadle. This causes 
poor brake performance, wastes air pressure, and 
causes excessive wear on brake operating units 
and brake lining, “Fanning” does not increase 
brake line pressure, but decreases .both reservoir 
and line pressure. 

When brake pedal is depressed, stop light 
switch functions to light stop lights. Tell-tale 
marked “STOP LAMP” on gauge panel (fig* 2) 
will illuminate when stop lights are on. Failure 
ox tell-tale to illuminate when brakes are applied 
indicates burned -out stop light bulbs or a blown 
stop light circuit fuse. 

USE OF HAND-BRAKE 

Hand brake is applied by hand brake lever at 
left of driver. As a safety measure, always apply 
hand brake whenever vehicle is parked, and when¬ 
ever driver leaves vehicle. 

Hand brake can be used to stop vehicle in the 
event of failure of service brakes* However, rel¬ 
atively small area ox broking surface will require 
a much longer distance to stop vehicle than that 
required when using service brakes. Hand brake 
should never be used to stop vehicle except in 
case of emergency. 
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USE C! 

All internal and external lights «,*♦», ..... .... 

CeptlOil Of o . ' > CX‘ 

.r. bj :V!"' con -partmr:nt lights and s'rni 

/ sr“' L * ^ CuiiLi^iiea by switches in *}»•-> .,>* 

Cu jno -i r* ! ''' s a v * r 'Tj.. . • v • - v - ori v <j i 

controlled bv o lKie ‘ u ugftts are 

D1rfn „ , y a bW!t - cn mounted in engine 
paiciaent control panel, stoo liaM ,7" , 77 

:■ »ym ara . <™»=«ed into brake 

»'-•• w.f t c h pa " n pi / g r n\ , J ' ^ * f ”’ i * * i "' w 'i 1 encs on 

»m to 7 iss* “««*»«w- 

switch -7 7 r f. <ucated on switch panel. Each 

: *■ 

! LIGHT SWI1 

head 

switch*"’ C ^id°H>h 1: bp CirCll i t M t ° headIights . dimmer 

j u1 j ana high beam tell-tale. 
fog 

>V; tCh COntr0iS Ci rc n H to f n r» i:. i * 
a>*p ■' 1 l0 g lights. Lights 

" Ut - ! ' Ui iioa on and off bv {m* o,>; t ' 

L xJ ; lc >ot switch ttig. i) a 

MARKER - FRONT 

Switch controls circuit to front marker lights. 

MARKER - rear 

( t0 f 0ntroilin g rear marker lights 
panel %hts, 'tail-* 

■■nff lio-mT 777:7f’ aild reading lights. Read- 

;£^ tch 7; J he ««t four V*these Hght"ciJcuiS 

are divided * into^ two^ci rcuits iights 

tlrnfp . fl .,, . cwo err cuus, each circuit beinn- 
protected by a separate fuse. L 

M. MARKER - FRONT AND REAR . 

MichfgL b mSeri|°hts. CirCUit f ° ^ ^ rear 

CLEAR 

Switch controls circuit to side clearance liah^ 
(when used . Switch is ••wr,w, ughts 

eciuinnpd with 7,7 ! ' nCif<3C(lve on vehicles not 
equipped with side Clearance lights. 

SIGN 

.i»a777,r77° lrrait . to ,r “ ! «*- 

«. L i ,dr7 t ;S^™ H a s77- 

«Stt M Bight lights. All , L “ T ™ m 
prolected by a ilngle IuM . J *** urcl "“ «• 

GENERAL LIGHTING 
i i Two swit ches control, circuits to dome 

TZT^IY^ 3 - : fh0£e Ughts PS -A drwer 

bWi7 a" C TnTTT 7 COaeh whon aI! reading 
U A.t turned off by individual switches. " 


LIGHTS 

INI.)i'RECT L?GHTING 

"' iA ‘ 1 *■ i l l - ; - :i cCtrl troi c:i v c u- * ^ ^ = .. a : * ■= • , , 

IP ! V tip. ..A .. .; , ... •' 1 * J 3 i..V. 1 L d C t • f C' M f ^ 

L V^. lk4 ... v>v , A i uus* 

baggage 

on and off by individual ^vitches!'^ * 

STEP 

Switch controls circuit tn a-fi- , 

-e automatically ^ 

operated by door control linkage! 


DRIVER’S LIGHT SWITCH 

,f J F e 7L h2ht 7 v ! tch is located at dri 


.river s 


i’ > , ““ iUCLLIPn or A ? 

Ug ° n U ’ im panel ab °ve driver’s window. 
SPOT RIGHT SWITCH 

P '! J " ~ " r> * * L ■" " j b is 10C Ci tcd ( )T\ ■< f)nf ■ i ;rh j- yv r ^ 

trox handle. . 1 ^ ul wnT 


exterior lights 

headlights 

swi^ a rn gh . tS t V COntroUed by a push-pull type 
A ft,7 7 llCh panel t marked “HEAD” (fi<r 2 ) 
-itei sv/uca is pulled out HtK -, nri ,.. 

are selected bv 7 -p nf 7 d low beams 

(SU/ u „. . 7 ot , of dlnj mer switch on floor 

7 ' \ 1 oean1 is generally used for hi:~h~ 

vay operation. Low beam is used when aooroach- 

aftZ 0 ^7J't iCle ° r f° r City driving - Tell-tale 
/ fi0 . i vL 7 PMei marked "HIGH BEAM” 

( } 1 ‘ luminates when high beam is selected. 

FOG LIGHTS 

marked when switch 

.... .. , tug. i) is pulled out. For- lin-hm 
can then be turned on or off by fo<r U 7 t tT 
switch on floor (fig. 1 ). J & U ° Ut foot 

DIRECTIONAL SIGNAL LIGHTS 

iv)p D !'!m° nal ' Si f' al lights are controlled by lever 
type switch on side of gearshift and steeri! „ P * 
fomsing (fig. j). Pulii lever £ ; ;;; 77 

han,i iro « ^ rear signal lights dvTT" 
oown turns on right-hand front m7 ' r 77 7 

To n.t„. . .. ■ rear signal 

r,. talc on switch housing flashes on nnd 

0i * v 7 en ei ‘ber right or left-hand .simiaVl-Vhts 
are illuminated. " ll gl,ts 

DESTINATION SIGN LIGHTS 

bront destination sign lights (and side d-^s- 
Unanon sign when used) are turned on when'Vlch 

7‘: d sicn " m. v ,s pun e <i 0lll . t,S 

night lights. 0 ” ll0nt emblem liffht ajld ^terior 
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MIC HI G AN MA R K E R IJ G H TS 


(bg, 2) are pulled. our.. Michigan marker lignin 

are the three lights at . top, center of vehicle, 
front and rear* 

MARKER LIGHTS 

Marker lights at each top corner of vehicle 
are controlled by two switches marked “MARKER” 
dig*. 2}, Rear marker light switch also turns on 
panel lights, tail lights, target sign lights, and 
onei' g izes circuit to passenger reading lights. Read¬ 
ing lights are turned on and off by individual 
switches at the lights, 

TA1LLIGHTS 

Tax Rights are illuminated when switch marked 
* f MARKS R - REAR* 1 (fig, 2) is pulled out 

SPOT LIGHT 

Spot light is turned on and off by switch on 
spot light control handle (fig, X}, 

FRONT EMBLEM LIGHT 

Front emblem light is turned on when switch 
marked “SIGN” (fig, 2) is pulled out, 

CLEARANCE LIGHTS 

Side clearance lights, when used, are turned 
on when switch marked “CLEAR” (xig, 2) is pulled 
out. This switch is ineffective when vehicle is not 
equipped with side clearance lights, 

STOP LIGHTS 

Stop lights at each rear corner and in target 
sign are illuminated by action of air operated 
switch when brakes are applied. Tell-tale on gauge 
panel marked “STOP LAMP” (fig, 2) illuminates 
when stop lights are on. Failure of tell-tale to 
illuminate when brakes are applied indicates burned 
out stop light bulb or fuse, or other trouble in 
the stop light circuit. 

INTERIOR' LIGHTS 

driver’s light 

Driver’s light, on trim panel above driver’s 
window, is turned on and off by a switch at the 
light. 

NIGHT LIGHTS 

Blue night lights, near rear of vehicle, are 
illuminated when switch marked “SIGN” (fig. 2) 
is pulled out. 

INDIRECT LIGHTS 

Indirect lights, in top edge of , package rack 
rails, are turned on and off by two switches 
marked “INDIRECT” (fig. 2). 


s &s a m r s fts a i s a s 

i: A'Cf t : - %■< Zj. I e it h k‘.;:£r j : "Tt fc* 


Sec. O 
Page 25 


T»> trv l h v: r * l 

UrcriM i 


T> rr- * ■? ~ *;.v 

Reading l. : :h t circuit is energized when switch 

Each nghi is turned on and oil by individual 
switches at lights. 

GENERAL LIGHTS 

General lights., one above each pair of seats, 

are turned on and off by .switches marked. “GEN¬ 
ERAL” (fig. 2). These lights permit driver to 
light up interior of coach when ail reading lights 
are turned off by individual switches, 

PANEL LIGHTS 

Panel lights illuminate driver's gauge panel 
when switch marked “MARKER-REAR” (fig. 2) 
is pulled out 

STEP LIGHTS 

Step light circuit is energized when switch, 
nx ar k e c. o i il P (fig, i.} i s p u 1 1 e c o u i„ i-* i g h t s 
are auto malic & iiy turned on and off when door 

is opened and closed. 

COMPARTMENT LIGHTS 

BAGGAGE COMPARTMENT LIGHTS 

Baggage compartment lights are turr.cd on and 
off by individual switches in the compartments 
after switch marked “BAGGAGE” (fig. 2) is pulled 
out. Switches in compartments are automatically 
turned on and off by opening and closing of bag- 
age compartment doors. 

ENGINE COMPARTMENT LIGHTS 

Engine compartment lights are turned on and 
off by switch marked “COMP’T LAMPS” on en¬ 
gine compartment control box (fig. 6), 

TELL-TALE LIGHTS 

Tell-tale lights located in driver's gauge panel 
(fig, 2) are barely visible except when' light is 
illuminated. Purpose of each le 11-tale is explained 
below. 

HOT ENGINE, LOW OIL, LOW AIR, AND 
EMERGENCY DOOR TELL-TALE LIGHTS 

These tell-tales, located at bottom of driver's 
gauge panel (fig. 2) operate in conjunction with 
Moto-gard and tell-tale alarm system. Operation 
of this system is explained elsewhere in this 
section under “Moto-gard and Tell-tale Alarm 
System.” 

STOP LAMP TELL-TALE LIGHT 

Stop lamp tell-tale light illuminates when brakes 
are applied to assure driver that stop lights are 
illuminated. Failure of tell-tale to illuminate when 
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step simultaneously with 


optnin^ of door, press down on door control handle 
bmore opening door. 101 ftanaIt 

pr ess inn- Ve'e^^bH^ fl> ° m 0utside v eMcle by 
body panel aTT CTScS?^ ^ 

3). Pressing release 

““xn^ivw T°!. t0 be Pulled open 
door, steo Wt ° p . prevents cI °sing 
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WINDOWS 


SIDE WINDOWS 
E mergency Esca pe 
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loadled‘latches 1 \t toV^ P ° Siti0n by spHn ^ 
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of window overoomp <5 u t0 P 

window 4 <4 1 iaicn s Pnngs and causes 

v n r fcJ '-^‘Ong outward and downward ap"^ : n<">- 
body side ^urmow. v Y/ . , 4iU ^g^nst 

in Unh mLL; -T • Wmdows should be opened 
d-m L m kL ty A CaSS ° f emer S' enc y, since 
results. ° dy ’ SaSh frame ' ^ usually 


Ventilatio n 

event ^of W fttlure ** ° Pen f d for ve ««laUon in 
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wiri- Hv • '» ’ ; t0 * lKlot be men vidually unlocked 

TcnoTH 5 f y> Rear of wmdow can then be 
1 oubvard approximately 1 - 1/2 inches. 

ENT 5Snce D d°o° R A T DRIVER ' S WINDOWS 
lowered Ad ^Lf' n f driTOr s wifldows can be 
window regulators ^ 0 7 COnventional ^-type 


WHEEL AND TIRE 


removal 

1 . Remove cap nuts from two tire comnnrt- 
ment “ or tot. 8). Swing burngnn ^“'Sre 
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• Tiro Con-pcmrv.e:-.| Door . 




/; ^ wre Spurs Tire Compartment 
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bottom of compartment. C ‘ Wd 
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nKrCt ° iSC t0l ° W,?r Cru ‘ rier onto 
4 AepTh , ?■ !U eHCh Side and Pull.out. 
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•0.0move wheel and tire from carrieT °' ir * 
INSTALLATION 

L PIa cc wheel and tire on carrier with valve 
pointing downward. Valve stem should 
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3, Lift carrier and push into compart meni. 
Using door lock, wrench, turn tire carrier wedrre 
rods clockwise to Hit carrier v-o off rollers. 

4, Push tire carrier lock bar in between, car" 
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Battery cable connector block (fig, 9) is ac¬ 
cessible through door immediately ahead of left 
rear wheel. Connector block is sc designed that 
battery cables may be quickly disconnected, in the 
event a short in the electrical system necessitates 
such action. To disconnect cables, press retainer 
bar latch to left; spring loaded retainer bar will 
ily open and cables can be pulled out of notches 
in block* 


rier and bat ton* of compart merit, then turn bar 

on a cl- ' e a. s s nown ) n i .■ g u r *.-• u. 

o. ■' r; y: g c i n o r a n o. :: 'i u n:: i q r n p. j n s i all c a; j n u t s 
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figure 9 —Battery Cable Conn*)dot -slock 


HEATING AND VENTILATION 


The heating and ventilation operating instructions shown in succeeding 
* i paragraphs describe only the standard heating and ventilating systems. These 

■da jnstruc Jons do -not includeany operation of Air Conditioning Units. Instructions 

on Ai r Con dl t ion in g. m ay be obtained fro m th e manufacturer oi th at e qu i p m en i. 
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VENTILATION 

Coach is ventilated by motor driven blowers, 
which operate efficiently only- with all windows 
closed. In event of failure of ventilating system, 
windows can be opened as described earlier in 
this section, 

MAIN BLOWER CONTROL 

Main ventilator blowers are controlled by 
“Ventilation” switch at lower right corner of 
driver’s switch panel (fig. 2). Under normal oper¬ 
ating conditions (except when cooling is desired) 
switch lever should be moved up to “Ventilation” 
position while coach is in operation. Main blower 
also operates with switch in “Cooling” pom lion. 

FRESH AIR BLOWER CONTROL 

Fresh air intake blowers are also controlled 
by “Ventilation” switch on standard system. In¬ 
take blowers operate with switch in either “Vent¬ 
ilation” or “Cooling” positions. Intake blowers 
may be turned off, with switch in “Ventilation” 
position, by pulling “Fresh Air Blower Cutout” 
switch (fig* 2). This is a momentary swatch and 
returns to off position when released. However, 


momentary closing of switch prevents operation 
of intake blowers until position of “Ventilation” 
switch is changed. With “Ventilation” switch in 
“Cooling” position, “Fresh Air Blower Cutout” 
switch is ineffective. 

On Special (N.Y.) system, fresh air intake 
blowers tire connected to coach engine generator 
circuit, and operate whenever generator is charg¬ 
ing regardless of “Ventilation” switch position. 
“Fresh Air Blower Cutout” switch is not con¬ 
nected, and consequently is inoperative in this 
system. 


Vehicle is warmed by a. single heating rad¬ 
iator in air duct in front baggage compartment 
Heating radiator is supplied with hot water from 
vehicle' engine. 

Heating is entirely automatic, the driver having 
no direct control, of this function. In the event 
coach becomes excessively warm due to failure 
of heating radiator thermostat, heat can be shut 
off by closing valve in header supply line in engine 
compartment. 
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De*lectors at top of each windshield section 
.1 ,.: ( COi l neCted . t0 , vehicie air ducts and convey 
“ 0i " ec * <lir 10 windshield ;r ° r normal defrosting 
Auamonat defrosting is provided by a lac mourl- 
*‘ ich , VerUcai du ct at .rear of entrance door 
fe wmuow. Fans, mounted behind ad- 
ja-daole grilles in from of ve-tfeai ~r- 

controlled by "Defr.” swUch in ' 

( y\ 2) ; t G , ri \ l * f^ters may be opened or‘dosed, 
o.red, by Knob at side of grille. 

TELL-TALES 

Three "Air Conditioning” tell-tale lights are 
mounteo. on driver’s switch panel between “Con- 
sw ^ c ^ lUld “Cooling Start” button (fig. 2). 
wording is 'risible only when tell-tales are il¬ 
luminated. 


cooling unit j..‘ ^ 

ir 0m ■■.‘ ,i r‘ UCuuua m? -y bc obtained 

. w - J « u “‘'-turer os the cooling equipment. 


. tv/ ° 01 tae tell-tales may be lighted 
.vnmi a-r conditioning unit is omitted, fol¬ 
ding is a oriel description, of their operation: 

.... . . yp ~ n 3- tell-tale is operative only with 

>o.i conditioning unit installed 

2. "Turn On” tell-tale circuit is energised 

T’i nfiQ if ! ran n-f ► ^ i } > . . . 


in "Run” position of "Controi r "‘switcC‘ C Ther- 
inostat on left-hand vertical air duct, lights tell- 

( exceeds)' 76*1? tem P era!ure r ^es to 

■ f ur >, 0lf ” teI1 ' tale circuit is energized 

in cooling position of "Ventilation” switch 

t-ilT^Z £U ?: 1S left-hand fresh air duct, light tell- 

/ '/;t U - emperature of in coming fresh air falls 
to Ot> H. 
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Front end alignment chart* shown in figure I, 
illustrates the various points from which front end 
alignxnent. dimensions are taken. 

Reference should be made to "Wheel Alignment 
Dimensions,” at end of this section, for correct 
alignment data pertaining to particular model being 
checked. Refer to Trouble Shooting (Sec. 21 of 
this manual) for alignment trouble symptoms 
causes* and probable remedies. 

Proper alignment of front wheels must be main¬ 
tained in order to insure ease of steering and 
satisfactory tire life* The most important factors 
of front wheel alignment are; wheel camber, axle 
caster and wheel toe-in, which are described briefly 
in succeeding paragraphs. 

These points should be checked at regular inter¬ 
vals, particularly where front axle has been sub¬ 
jected to heavy impacts due to collision or hard 
curb bumps 

When checking wheel alignment, it is impor¬ 
tant that wheel bearings and steering knuckle bear¬ 
ings be in proper adjustment. Loose bearings will 
affect reading of instruments when checking cam¬ 
ber, king pin inclination, and wheel toe-in. 

When performing front end alignment check, 
instructions relating to front end alignment, out¬ 
lined in this section, should be carefully followed 
as well as instructions covering other related units 
such as steering gear, brakes, springs, hubs and 
bearings, wheels, and tire inflation. These re¬ 
lated instructions can be found in their respective 
sections. Refer to index, above. 

Adherence to alignment data, listed in "Wheel 
Alignment Dimensions” at end ox this section, is 
strongly recomnnenaecL Precision equipment and 
instruments should be made available for accurate 
check-up and corrective work. Refer to figure 
1 frequently when checking front end alignment. 


FRONT END ALIGNMENT FACTORS 


Front end alignment factors discussed in this 
group include; FRONT WHEEL TOE-IN, FRONT 
WHEEL CAMBER, AXLE CASTER, KING PIN IN¬ 
CLINATION* AND STEERING GEOMETRY. These 


terms may be defined, briefly, as follows: 

Wheel Toe-in - Distance front wheels are closer 

together at front than at rear of axle (See "J” and 
, . ... 


Wheel Camber - or Pit ch - The amount of 
wheel, inclination from a vertical position. 

Positive Camber - Outward inclination of wheels 
at top lSee 7r C rr on Chart), 

Zero Ca mber - No inclination - wheels are held 
in vertical "plane. 

Negative o r Rev erse Camb er - Inward in¬ 
clination” x wheels at top. 

Front Axl e Caster - Inclination of king pin 
from the veriTcaT" in the fore and aft direction 
of the vehicle. 

Positive Caster - Inclination of king pins toward 
rear of vehicle (See "N” on Chart). 

Z er o C aste r - King pins are held in a vertical 
position. 


Negative or Rev ers e C aster - Inclination of king 
pins toward front of vehicle. 


King Pin Inc li nation - The slant of the king pin 
toward the center of the vehicle at the top, and 
outward at the bottom. (See "D” on Chart). 

S teer ing Geom etry - The mechanics of keeping 
front wheels in proper relative alignment as wheels 
are turned to extreme right or Text. 

FRONT WHEEL TOE-IN 


The purpose of toe-in is to offset the effect 
of camber, thus preventing side si ip age and cross 
wear of tires. Since camber and toe-in bear a 
definite relation to each other, both should be 
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CAMBER, PIN INCLINATION, ARM AND ROD LOCATIONS 
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TOE-IN, ROD AND ARM LOCATIONS 

® Minus A . Camber (Inches) 

.* * * Camber (Degrees) 

. -Pin Inclination 

* * * bottom of Steering Arm 
Above Axle 

‘ ' *.. — Bottom of Tie Hod Below 

Spring Seat 

r * * *. Tire Overhang 

J Minus K . Toe-in 


AXUE CENTER TWIST AND PIN INCLINATION 


T> 

E 

F 

G 


K 

M 


N 

P ..... 

R. 

T Minus 


Relation of Steering Arm 
to Center of Axle 
C/L of Tie Rod End to 
Wheel Him 
Caster Angle 
C/L of King Fir. 

Vertical 
I-Beam Twist 


U Minus V . King Pin Inclination 

Refer to "Wheel Alignment Dimensions" for Ni 


Numerical Values. 
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figure 1 Front Fr,cf Alignmoni Chart 

Checked at the same time. 

Where maximum allowable camber exists 
xv.ieels snoula oe adjusted for maximum allowable 
iGtr-m. 


w nee ns for correct -installat 

W 

ihiU; bearing on toe-in 


tro Tf e :- iS l >'? Ually measured from centers of tire 
uvdtito d.x, n eigne oi wheel centers (See anc j ttq*> 

on chart). However, toe-in readings can only "be 
omameo accurately with instruments designed for 
T purp0S6 * 'i'oe-in should always be measured 
wu.t wheels in straight ahead position. 

tJoioro checking toe-in and camber, check 


).on and check tires 
ior correct air pressure. Wheel installation and 
-ire inflation have a definite 
mid camber. 


R a i er t o Wl me j s a nd T i r e s (S e c, 19 B f f t- ^ 
manual) for instructions pertaining to these items' 

p inst,riiOn.iiu readi.ngs indicate necessity of toe- 
In Adjustment, toe-in should be adjusted as directed 
uixer .front vvnoei Toe-in Adjustment" in £Vort 
Axle (Sec. . IB of this manual). ' 
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The result oi excessive POSITIVE camber is 
■ l r regu -ar wnar of tires on outsilie? shouIders- E>:- 
cessive positive camber is usually caused by bent 

part::;. 


The result oi excessive NEGATIVE camber,will 
be hard steering and possibly a wandering condition. 
Tires will also wear on inside shoulders. Negative 
cu m d e r is usu iniy caus oo by e:■•; c e ssiv e \v ea r o r 
looseness oi front wheel bearings and steering 


aiiUC.:£io bushings, or may be the result c 
axle. A SAGGING AXLE MAY BE CAUSE 
OF HEAT WHEN STRAIGHTENING AXLE 
The result oi UNEQUAL camber may 
a combination of following conations: 


D BY USE 
CENTER* 
be any or 
Unstable 


wane e; 


ick-back or road shod; 


Sh^ HI my. 




vw: 


cause oi 


unequal cam no r is usually a bent steering knuckle 
or nxl e c e nt. e r, 


CHECKING CAMBER 

Before checking camber, the vehicle should be 
jacked up at front axle for inspection of wheel 
be a r i ngs and kin g pins * Excessive loosenes s of kin g 
pins may be checked with a camber gauge attached 
to wheel. Pull outward at bottom of wheel to take 
up all .slack in wheel bearings and king pins, then 
take a camber reading. Pull outward at top .of 
wheel and take another reading. If the difference 
between the two readings exceeds 1/4°, make fol- 
lowing adjustments and checks. 

Adjust wheel bearings as described in Hubs 

• and Bearings (Sec. ISA of this manual) then take 

• another camber reading as described in preceding 

- paragraphs. If difference is more than 1/4°, re- 

; place steering knuckle bushings and king pins. 

2. Check run-out of wheel at rim in manner 

• described in Wheels and Tiros (Sec. 19B of this 

} manual). If run-out or wobble is excessive, 

;j straighten or replace wheel. 

3. Vehicle should be placed on level floor 

I with full weight on wheels to make final camber 

I reading. It is recommended that an accurate cam- 

j ber gauge be used, however, if a camber gauge 

i is not available, readings can be taken as ii.xus~ 

i fcrated at “A” and “B”' on chart. Place square 

J shown and measure distance between “A“ and 

\ rim., and “B” and rim. Lower dimension should 
] exceed upper dimension by amount listed in “Wheel 

j Alignment Dimensions” at end of this section. 

! this dimension on right wheel should not vary 

I over 3/32 from same dimension of left wheel, 

j 4* CAMBER ERROR - An error in final cam¬ 

ber reading usually indicates a bent axle center 

j or steering knuckle. 



ciU.de q angle oi left knuclile and right knuckle, 
replace the knuckle which is bent. 


AXLE CASTER 

The purpose of caster (See “N” on Chart) 
is to proviae steering stability v/nich will keep 
front wheels ir; a straight ahead position and to 
assist in bringing wheels out oi a turn or curve. 
When checking caster, it is desired to have not 
more than 1/2 degree difference between right and 
left wheels. 

The result of NEGATIVE caster is wandering 
or the vehicle will not come out of turn nor¬ 
mally. The cause of negative castor may be 

A x c e s s i v e P OS IT 3 V £ c a s l e r v; 1 11 e a u s e {r o n t 
v* j . e e i smm it .. y a n c \v 111 o i s o c a a s. e r;•_ r o s \ q 0 r \ ■ •; jr ^ 

'Uneven tightening of spring U-bolfe nuts will defi¬ 
nitely affect caster. Tighten all U-bolt nuts equal¬ 
ly and with same degree of effort. 

KING PIN INCLINATION 

King pins are inclined (See <f D” on Chart) to 
decrease frictional resistance of tires against the 
road when turning to right or left. Special pre¬ 
cision instruments should be used to check king 
pin inclination; however, a check can be made on 
bench as shown in chart. 

Install king pin bushing on king pin, then rest 
spring seats on blocks as shown in figure I. 
Make check on perfectly level surface. Use square 
at both ends as shown and measure distance from 
both ends of king pin (from bushing at upper end) 
and vertical edge of square (See “V” and “U” 
on chart). Difference between * fc, U” dimension and 
“V” dimension is king pin inclination, in inches, 
and should be same as shown in “Wheel Align¬ 
ment Dimensions” at end of this section. Axle 
center twist can also be chocked as shown at 
"S” and “T” on chart. 


STEERING GEOMETRY • 

Steering geometry is the mechanics of keep¬ 
ing front: wheels in proper relative alignment as 
the wheels are turned to extreme right or left. 
It is sometimes called steering error or steering 
angularity. The governing factors in steering ge¬ 
ometry are the length and angularity of the steer¬ 
ing arms and linkage. As a greater part of all 
driving is done on angle of turns, steering geom¬ 
etry becomes one of the most important factors 
of front wheel alignment. 

Steering error in combination with excessive 
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Piiuo rim, "M" on chart. 

Special tools 

Reference is made to special tools in this S e,c m T ,. 

c^uivjit-iit, are necessary and are recrm^-TX T ^ ie WcdH - 0r their 
nccompiisn certain service one rations ■''Pe'bn-u b° ie r ‘ ;aclliy an<i eWiciently 
oy GMC Truck & Coach Division. Safes' £’r ^ ^ not ^PPHecr 

laccurers are shown as a reference ^ , eSSes 01 vendor-of manu- 

Ox these tools, information re^ardin^ avoi^v-? SUCn vendors-are the suppliers 
directly from them, ° ‘ ^ A,uit ^ VW*> wc., should be obtained 

Name 


Micro. Linar Set (Wheel Alignment) . _ _ 

“ u ‘' u ” i-asy Caster Camber Gauge Set , # " 

Vendor 

Testing Apparatus Company.'_ 

UhacL ALIGNMENT DIMENSIONS 

(Refer to Alignment Chart) 

B - A = Camber (Inches ... 

C = Camber (Loose Axle) , 

/ **•<•*»»*€»♦*.. 

C = Camber (Axle Installed)..... 

D = King Pin Inclination .... 

B = Drag Link Arm Above Spring Seat 
1' - Top of Tie Rod Below Sprint Seat 

v ’ > *' 0 ** 4,0 * , ‘»»**a« 

J " H a Toe-in ....___..... 

A = Relation of Dra g: Link Arm to Axle Center ... 

L « Center of Drag Link Arm to Spring Edge . 

M “ Center of Tie Rod Ball to Flange Plate .. 

N - Caster Angle... 

T s - I Beam Twist ............ 

U - V -- Pin Inclination ..... 


Tool. No. 

. fA^rm 

.SJB-I234 

Address 
Detroit, Michigarf 


3/8 in. 


1° 3b J 


^ * * 0 

1° - 1/4° 

* * O 9 

• . . . 1/2° 


• . . 5° 30’ 

* - * * 

2-3/16 in* 


* 1-5/8 in* 

<*3/16 

to 1/4 in. 

On Center Line 


2-5/8 in. 

. 

.1-7/8 in. 

1/2° 

(See Text) 

♦ ' * • 

- * Equal 


1-3/32 in* 
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Front axle assembly used on this vehicle is 
Reverse Elliott type. Front axle I-beam, steering 
knuckles and steering knuckle amis are steel dr go 
forgings heat treated to provide extreme toughness 
and resistance to bending and twisting strains. 
Wheel hearings and brakes which are carried on 
front axle are described in their relative sec¬ 


tions of this manual. See “index” above. 

Specific aliens and. service data on front: axle 
anu associated parts arc lisu.-G in “Specifications” 

' enG °- this section. These limits and speci¬ 
fications should be adhered to whenever periodic in¬ 
spections or maintenance operations are necessary. 


'STEERING KNUCKLES, KING PINS, AMD BUSHINGS 


Steering knuckles are provided with large thrust 
bearings between steering knuckle lower yoke arid 
lower face of front axle I-beam, as shown in fig¬ 
ure h Since these thrust bearings take vertical 
thrust loads, up and down movement of steering 
knuckle on axie center must be kept within proper 
limits to prevent p our ding and consequent breakage 
of thrust bearings. Use of shims for correcting 
excessive up and down movement is described 
later under “Steering Knuckle Installation” in this 
sec lion. 

KING PINS 


These bushings are line reamed after assembly 
to dimensions as listed in “Specifications” at 
end of this section. Bushings are sealed at upper 
ends of knuckles by seals held in place with steel 
retainers. Retainers are held in place by king 
pin nut. Seal and retainer at lower end of steer¬ 
ing knuckle are held in place with a snap ring 
which fits into groove in king pin. 

Horizontal and diagonal oil grooves have been 
machined into inside surface of steering knuckle 
bushings. These oil grooves index with lubri¬ 
cation fitting hole in bushings, thus insuring, thor¬ 
ough lubrication, of king pin and steering knuckle. 


Tapered king pins are used on all vehicles 
covered by this manual. Center portion of king 
pin is tapered to correspond with taper of king 
pin hole in end of axle center. King pins ire 
retained in steering knuckles with a nut locked in 
place 'with a cotter pin. When retaining nut is 
drawn up tight, tapered portion of king pin mates 
with taper of hole in axle center thus holding king 
pin rigidly in axle center. 


at 


STEERING KNUCKLE BUSHINGS 

As illustrated in figure 1, bushings are used 
upper and lower ends of steering knuckles. 


1 G u«, \l\ k t\ O' 


i vi ■ns £.\.Lb£ 


REMOVAL (Fig, l) 


The steering knuckles may be removed from 
front axle without removing front axle assembly 
from the vehicle,. Before removing the steering 
knuckles, perform a front end alignment check 
and other service inspections to determine repairs 
to be made. Remove steering knuckles from axis 
in the following manner: 

1. Loosen wheel stud nuts then raise front 
of vehicle with jack. 

2. Remove front wheels, then remove hubs 
and bearings as directed, under “Front Hub and 
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Steering Knuckle 
Oil S e al R e t a i n e r 
Oil Seal 

Steering Knuckle 
Bushing 

King Pin Bushing 

Shim 

King Pin 


3 King Pin Nut 
iJ Thrust Washer 
i 0 T' hr u s t Was h or 

Spacer 

11 Thrust Bearing 

Assembly 

12 Axle Center 

r? :s2?.o 


Figure Steering Knuckle 
Sectional View 

Bearing Removal", in Hubs and Bearings (Sec' 
13A^ of this manual) * 

„ 3, Remove front brake shoes as directed under 

Front Brake Shoe Removal" in Air Brakes (Sec. 
oi thi s manu al). 

,. 4 ; Remove nuts and lockwashers from studs 
wmch attach brake spider to steering knuckle 
then remove brake spider and camshaft ‘as ‘ an 
assembly. 

5. Remove brake chambers from brake cham¬ 
ber brackets, then disconnect steering drag link 
fiom ^tcciing arm, and tie-rod from steerin' 7 
tie-rod arms. ' 

d *. Remove c °tter pins, nuts, and washers from 
steering arm and steering tie-rod arms, at steer¬ 
ing knuckles; then drive arms out of knuckles 
using a heavy lead hammer. 

’* Remove cotter pin and nut from upoer end 
of King pm then remove seal retainer and seal 
Drive king pin out of knuckle from top usinp a 
large brass drift, then remove snap rim? seal 
retainer and oil seal from king pin, 

8, Remove steering knuckle, thrust'bearing 
assammy and spacing washer from axle center’, 
tnen remove king pin bushing from king pin. 

CLEANING AMD INSPECTION 

1. Clean all steering knuckle parts, thoroughly 
in 6lean gasoline or any other suitable clean Iof 
fiuid. 

F ^ s Pcct thrust bearing assembly for wear 
or damage. If inspection reveals excessive wear 
or irreparable damage, replace with new assemblv 

3. Check king pin for wear or pitting. Rough 


suen cleaning does not materially 

pin ' Refw ^ “Specifications", 

V w Lliiis c '- CCUOn » i0r diameter of new 
pm, 

. f* 7 heck clearance between king pin and km' 7 
1 nu4iK ling i lW<i also ciearMce between steering 

Ktiu Ji 10 onsb 11117s and k \r \•?>, n ■? ,• ,-... . 0 

^, . t •' .-.1 y - - { * 1:..i 41 C fc ^ £fr* g31 * r* 

!;'“ tno f. c * hawn in “Specifications", at 'end of 

ol ne» te COr, '° Ct ' ;d ^ ‘“ttlUtio,, 

u s « ^ ^ ^ £ r a. k* £ * V l fz N I 

If ii.^^ction incicites that steering lmuckJ.es 
need rebushing, suitable puller should be used 

>htolT e r. bU ng f' H SUCh a too1 ^ not avail- 
ji) coarse thread tap of suitable size can 

-"'•‘•cweJ into busning and bushing driven out 
irorn inside of yoke with rod. preferably bras* 

^ 1 . .. ; , “ h " x - i ,b n ‘' - 0in > and long enough 
0 eocene aoout i-l/2' through oooosite side of 
yoke. 

, When ^tailing new bushings, round off their 
Sll f. hU , y ’ and placo in Position so that oil 
Rib’ by 1 a f e up v/ith lifting. Bushings must 
" olefe straight, when pressed in with vise 

m4™ PreSS> NEVER ATTEMPT TO DRIVE 
BliSxliNGo IN WiTil HAMMER. 

, BUkSnia &’ s t ma 7 be reamed with a two steo 
reamer or burnished with burnishing tool Ln 

T hG . r J: aSe ’ t0Gl 1111151 have long pilot'bar. or be 
oi vuiiicient length to burnish both bushings at 
same time. After bushings are reamed, make 
mne that oil grooves tire cleaned out and all 
snarp edges in grooves removed. 

SfbeRIMG KNUCKLE INSTALLATION 

'ATj.^n installing steering knuckle, always check 
R. a ‘ id . down movement of knuckle and install 
smms at top of I-beam if necessary. Install steer- 
ing knuckles and king pins in the following mln- 
rtQx ■ Aey numoers in text refer to figure 1 
^ 1. Press king pin bushing ( 5) onto” king pin 

( 0<, making sure bashing is properly aligned with 
icing pin* 

2. With steering knuckle (1) in position on 
axle center (12), install thrust bearing assembly 
(Ik, thrust washer spacer (10), and thrust washer 
^ Si:own la Ryure 1. 

_3. Raise knuckle with jack slightly so that 
” sh f °| [i \ 0nt en,;? yiU rest on thrust bearing 
ana cnuck clearance between top of I-beam and 
Knuckle yoke. Clearance greater than shown in 
, Relocations," at end of this section should 
oe corrected by installing a shim (6). of suitable 
uuckr.css, at top of axle center. Shim' thicknesses 
available are given in "Specifications". 
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4- Make certain kin? pin hole in s;de center 
Oil), King pja (7), and nut (8), are carefully cleaned 
:s.o ary. rung p;n nut (;i) should screw on. kir.e 

= .• u * IC if IV v; 111 - O ; 1 i'j 1 n i. [ j r,g ; u H; - y jys u yt r• v y\ r ]' h p >...-. - 

; ■ * '• i *£ l -> '• 11 >■'■"■■ ■ i-Ofi 1 Li Ljii " Li;[r■ H l.0 <iSSU1"C K.If;'// p j ;•> 

i rj -"' i ' L > iockoc in place, wnon in sibilation 

'is comply led. . • 

5. Install oil seal retainer spacing washer, 

i. n x -tx 1 , o ' j s e a 1 r e i.: 1 r j c r {2} « an d o i 1 s e a J 

retainer spring on lower end o£ icing pin. 

6. Insert king pin (7) through bottom yoke of 
steering .‘aaacale ilihen drive king pin into place 

; • Instiui new oil sou (li), seal routiner (2) 
anc Ring pm nui (3). Tighten nut with torque 
wrench (250 to 350 foot pounds torque), then align 
cotter pin hole in Icing pin with slots in nut and 
install new cotter pin full size of hole. 

8. Install steering tie rod arms in right and 
ieit-hand steering knuckles. Make certain that 


install and tight.-n nuts and washers on sterna 
arms firmly; then mek nuts in place with new 

:f: U:;r piPS fu5i ;iI<l of Install drag ih,i: 

.veering arm ana jrako cha j• idi:r bracket on U>it 

vniii bracket stud, on right-hand steering knuckle 
in same manner, 

'■ j * mst c!. i ,], Dr ak.e^ . sp \ cier. I n .v. tall ca n^sI th ft £• y, — 

Cams.halt and Brake Shoe Instillation" in Air 
briiia.s (Sec, 4D, in this manual). Adjust and 
install drag imk on steering arm as directed under 
“Steering Drag Links" in Steering Gear (Sec. 16, 
i it tin h rn a n u a j.} „ 

10. install tic-rod as later described in this 
section. Install and adjust hubs and bearings. 
Refer to Hubs and Bearings (Sec. 10A, in this 
manual;. Adjust brakes as directed under Brakes 
(bee. 4B, in this manual). Install wheels, th r - n 
check front end alignment as previously described 
m “front End Alignment” (Sec. IA, in this manual). 


FRONT AXLE REMOVAL 


rRObii AXLfc OVERHAUL 

STRAIGHTENING FRONT AXLE 


L Loosen wheel outs, then raise front of 
vehicle with jack and block vehicle behind front 
axle. 

2„ Disconnect drag link from steering arm, 
then disconnect brake lines from brake chambers, 

3. Disconnect shock absorbers and both ends 
I ea ch front spring as described in “Spring 
. Suspension" (Sec. 15, in this manual) then roll 

assembly out from under vehicle* 

4. Remove bolts which attach each spring as¬ 
sembly to axle, then remove spring assemblies. 

5. Remove steering knuckles ■ as previously 
described under “Steering Knuckle Removal", in 
this section. 


FRONT 


L i >: % ^ k C. ■■ 1 


Make certain that parts are carefully cleaned. 
Inspect axle center, steering arms, knuckles and 
tie-rod arms, for twisting, bending or distortion. 
The “Magna Flux" method is recommended for 
inspecting parts for cracks or fissures that other¬ 
wise, would not be visible to the naked eye,. 
Heat treated parts which have become bent 
or twisted more than 5° from original shape, 
should fie replaced with new parts. 

iVhen parts are bent or twisted beyond 5° 
irom original form, they are generally twisted 
beyond their original material elasticity limits. 
Minute fractures hardly visible, usually occur and 
these fractures may cause failures under ordinary, 
conditions* 


The straightening of twisted front axle forgings 
MUSh be performed only by mechanics thoroughly 
familiar with such operations, and experienced in 
the use of special straightening tools. 

Heat 'weakens the original structural Qualities 
of these parts. 

A lways Stra i ghten Front Axle Forgin gs Cold- 
3. he practice of appiying heat to fron t ax 1 e forgings 
should be discouraged - Under No Condit ions Should 
Heat Be Applied When Straighten in g T h e s e^ParuT 

FRONT AXLE INSTALLATION 

1. Install steering knuckles as previously de¬ 
scribed under “Steering Knuckle Installation" in 
this' section. 

Position and install front springs on front 
axle. Then roll axle assembly under vehicle and 
attach springs and smock absorbers as directed 
under spring Instailiiliork' in Spring Suspension 
(Sec. 15, in this manual). 

3. Connect brake air lines to brake chambers. 
Install drag link in steering arm. Adjust hub 
bearings as directed in Hubs and Bearings (Sec, 
19A, in this manual), then check brake adjust¬ 
ment as directed in Air Brakes (Sec. 4B, in'this 
manual), 

4, Remove blocks which support vehicle, tight¬ 
en wheel nuts, and check tightness of bolts which 
attach springs to axie* then check front wheel 
alignment as directed in Front End Alignment 
(Sec, !A, in this manual). 
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Adjustable stop screws at front axle stearin* 
Knuckles limit turning angle of front wheels. These 

/T V"’ 1 3! *‘ :bn correctly adjusted, prevent tiro, 
mterierence with body or chassis. 

Adjustment of stop screws is an important 
operation. If stop screws are adjusted to mo'Ma 
excessive clearance, difficulty may be experienced 
S ' :Urp turas - H insufficient clearance 
t 'T' sto ’ ’' ir ^ b ma y contact some point on chassis 
wnen turning. 

Stop screw should be adjusted to permit rot 

, L!lan _ * nca clearance between extreme 
portion of tire and closest chassis point when 
Wiieeis are turned to extreme right or left. 

ADJUSTMENTS 

Noter Pitman arm must be assembled to gear 
lu COrrec t position and steering drag imk must 
be properly adjusted before any attempt is made 

to 1 ’td’?USt ^TOO c* tc ~'re r.... i .,... -nr: 

- v 1L -V . -£ e * e r 1 o S t e e run g G e a r 

lo ? m this manual), for drag link and Pit-' 
man arm adjustment procedures. Adjust stoo 

screws in the following manner: 


jCRI 


: W 3 


L 


Rzise front of vehicle am 


Gif 


onnect steer- 


u ^ ••••> * ii a.t P i tnii.m ar nx 

^ iUrn wheel and vehicle wheels to 

txGnint, i igait position. Adjust ris^ht steering' 

***** <*» «*» «« «ud 'to , e ,TpL “ S 

J-ht 3 p re than 1/4 iRCh t0 rear of drag link 

n;Pe S ^han3/4 ! inch C toS 

to m drag link stud into hole in PitmS arm. 

, . ; . l i £ men clearance from 

-tt,sesc chassis obstruction, adiust .--.ton ^c^w .>~G 

Uiib ^ 1 ca 1 ice is obtainod. 

4. Turn steering wheel and vehicle wheels to 
extreme lett-hand position. Adjust steering knuckle 
btop screw until stud hole in Pitman arm is not 
more than 3/4 into ahead or dl , g 
so it is necessary to move Pitman arm not 

n’;‘ n s-!/ 4 ,T;M:T"; *****-*** 

““' v ‘ ltau ,R '-° hole in Pitman arm. If 
sires nave loss than 1/2 men clearance from 
uosmsi ventcie oostruction, adjust stop screw until 
this clearance is obtained. 

5 Install drag lir> on Pitman, arm and lower 
front of vehicle to floor. 


TIE ROE 


^ ie rod assembly used is throe-piece tyoe 
comprised of a rod and two end assemblies. Tube 
is tareaded^ into ends and locked with clamp bolts. 
Rignt arm left-hand threads are provided on tie 
rod^to facilitate toe-in adjustment 

ihe stud is hela against a bearing cup bv a 
seat and spring. An end plug, secured in place 
wl i .. lock i ing, maintains the parts in correct 
relative position as shown in figure 2, 

MAiNTF. 


U3e.Su 

Do not permit stud to work loose, or holes 
in Siee/ing tie-rod arms may become enlarged 
a °, a result of excessive play. Subsequent tight¬ 
ening of stud nuts may draw- studs into steer i n° r 
arms so far, that springs and dust covers may 
become damaged while turning to extreme right 
or left. 3 

Normal wear on bearing surface in tie rod 
end, will cause increase in overall height of as- 
oembly. Jf excessive play is noted, it is evident 
tha L worn parts, or complete end assembly must 
oe replaced. 

TIE ROD END REPAIR 

Wheii it is evident that excessive wear neces¬ 


sitates repairing the tie rod ends, reoairs are 
accomplished in the following order: 

REMOVAL AND DISASSEMBLY (Fig. 2) 

1. Disconnect tie rod end from steering tie- 
rod arm. Loosen clamp bolt nuts then remove 
tic rod end from tic rod* 

2. Remove outer dust seal cover'(14) outer 
dust seal (13), inner dust seal cover (12) and 
inner dust seal (11) from end stud (2) 

3 Pry end plug lock (7) out of tie-rod end 

(4) , Lien remove end plug (6), end stud seat sprint 

(5) end stud seat (S), grease retainer (3), end 
stud (2), end stud bearing (3), and end stud bear¬ 
ing seat (10) from tie-rod end. 

CLEANING AND INSPECTION 

Immerse ait parts except dust seal covers 
(12 and M) in cleaner use a stiff bristle brush 
as required, and clean parts thoroughly., if any 
parts show evidence of wear or corrosion, install 
new parts. Check tension oi spring, if tension of 
spring is not within limits listed in “Specifica¬ 
tions" at end of this section, install new spring. 

Carefully inspect rollers in end stud bearing 
assembly for roughness or flaking. If rollers will 
not rotate freely in retainer, bearing assembly 
should be replaced. 
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L 

Lubricai 
end sun: 


AND INSTALLATION (Fig. 2) 


- ^ d r i c a t & p ar t s w 1 1 . • > 1 u b r i i 


'if ir-H 


(Sec. 
larine f3) 


l,»..» / t.ti.? Li 

\2). 


t spe 

'jif.nu 2 .ij ^ men place 
siud bearina seat: 


2. insert stud and bearing- assembly into tie- 
rod end (4), then press grease retainer (8) over 

end of end stud sea: (S). 

L i'jace stud seat in tie-rod end (4) then 
insiall end stud seat spring (5) and end plug (6). 
hxrcure a«i parts in. tie-red end (4) wit.n end piu^ 
lock (7). 


Insiaii on threaded end of stud, in the fol¬ 
lowing order, inner dust seal (11),’ inner dust 
SLai. cover (luj, outer dust seal (13), and outer, 
dust seal cover (14). 

5. Install tie rod end assembly on tie rod 
rube; then install stud on steering tie-rod arm. 
.install clamp bolts, new lock washers and nuts 
bat do not tighten nuts at this time* 

6. Adjust toe-in as directed later in this sec- 
/if ter toe-in ac just men t has been completed, 

tighten Doth ciamp bolt nuts firmly and lubricate 
tie-rod ends as specified in Lubrication (Sec. 13, 
in Oils manual). 



Loosen two clamp bolts at each end of tie 
rod and turn tie rod with wrench until correct 
iae-in is obtained. Opposite ends of tie-rods 
should be in same plane before clamp bolts are 
tightend. After clamp bolts are tightened, tie- 
rod ends must not bind in steering arms when 
wheels are turned to extreme right or left* 

Tie rod ends should be lubricated at inter¬ 
vals shown in Lubrication (Sec* 13, in this man¬ 
ual). 


FRONT AXi 



i 




3 Sind Nut ■ 

2 End Stud 

3' End Stud Bearing 

4 Tie Rod End Assy.. 

5 End Stud Seat Spring¬ 
s' End Plug 

7 End Plug Lock 

8 End Stud Seal 

Grease Retainer 


9 End Stud Seat 

10 End Stud j 

Bearing Seat 

11 Inner Dust Seal 

12 Inner Dust 

Seal Cover 

13 Outer Dust Seal 

14 Outer Dust 

Seal Cover 

__IP 3381 


E&ure 2—Tie Rod End Sectional 
Vi&W 


IM P O ft T A N T 


A careful inspection of front axle parts 
is important, particularly after a 
severe curb bump or coll Is ion*. 


~:iHh: 
;-my 
;t al] •. 
-i bf. 
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SPECIFICATIONS 


STEERING KNUCKLES 

Diameter at Inner Bearing 
Diameter at Outer Bearing 
Bushing LD. (Burnished) . , 

Bushing O.D. 

Bushing Length. 

Thrust Washer Thickness . 


mouth ~ 2.5623 in. 


KING PIN 

Diameter at Top of Pin . 4 
Diameter at Bottom cf Pin 
King Pin Bushing I.D. . . . 


King Pin Bushing Length 


King Pin Nut Torque - Minimum 
C lea r anc e B etwoo n 

King Pin Bushing and Knuckle Bushing 
King Pin and Lower Knuckle Bushing 
King Pin and King Pm Bus fling . . 

^°P of Axle Center and Steering Knuckle 

Adjustment ... 

Shim Thickness Available 


2.1243 

- 2.1240 

in. 

1.717 

- 1.718 

in. 

2.132 

- 2.128 

in. 


2-1.1/64 

in. 

0.150 

~ 0.160 

m. 

1.309 

- 1.310 

in. 

1.718 

" 1.717 

in. 

1.310 

- 1.311 

in. 

1.7155 

- 1.7165 

in. 


2-1/2 

in. 

..... 

250 it 

lbs. 

0.0005 

-'0.0025 

in. 

0.000 

- 0.002 

in. 

0,000 

- 0.002 

in. 

.. . 0.015 in. Max, 


. . , Shims 


0,010 and 0.020 in. 


TIE ROD END 

End Stud Seat Spring 

Free Length ..... 3 /4 in. 

Solid Height ...... . 27 /64 in 

Compressed to 1/2 in...... 350-400 lbs! 


axle center (i-beam) 

Twist: Allowable Variation Between Ends 


1 / 2 ° 


Spring Centers ..■.. *..*!!* 42 in 
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Rear axle is full floating type. One-piece 
iaxle housing has spring pads integral with housing 
^ and housing co.v 1 is offset toward right side of 
•vehicle. Drive pinion assembly is mounted at an 
I angle as later illustrated in figure 1 . Drive is 


Subject 

Hubs and Bearings 
Wheels and Tires 
Trouble Shooting . 


transmitted from transmission angle drive unit 
through propeller shaft, spiral bevel, axle housing', 
ana springs to vehicle underframe. Differential 
and pinion shaft assemblies both incorporate ad¬ 
justments for bearings and gear tooth contact. 


CON ST R 


(differential carrier 

Differential assembly, pinion shaft and cage 
; assembly, are mounted in differential carrier! 
After a*2e snaits have been removed, and pro— 
,pmicr shaft has been disconnected, differential 
i car nier can be removed for inspection and adjust¬ 
ment without removing axle housing from vehicle. 

| DIFFERENTIAL ASSEMBLY 

Conventional four-pinion type differential is 
• carried in two-piece case mounted on tapered 
■ 1 oiler bearings. Bevel drive gear hs boTed to 
(flange half of differential case/ Drive gear and 
I pinion are furnished in matched lapped sets and 
; should always be installed, as such to assure 
satisfactory operation. 


• . Thrust washers are used between differential 
t side gears and case and differential pinions and 

• bach pinion contains an aluminum, bronze 
. wishing. When bushings become worn, pinions must 

... replaced. Differential case halves are held 
: together witn special bolts and castellated nuts 
: locked in place with lock wire. ’ 

. differential side bearings 

Difierential case is supported in tapered roller 
■ ^ eann ® s which taJ< o thrust as well as radial loads. 
Hearings are mounted in machined suoports in 


differential carrier with thrust loads taken against 
adjusting rings threaded into carrier supports and 
bearing caps. Adjusting rings bear against bearing 
cups and are locked in position by adjusting ring 
locks bolted to each bearing cap. 

DRIVE PINION AND CAGE ASSEMBLY 

Drive pinion is straddle mounted in two op ¬ 
posed tapered roller bearings at outer end. and 
one straight roller bearing at inner end. Tapered 
roAox bw, 4 . mg cups are installed in a pinion cage 
as shown in figure 1 and are separated by/- 
machined shoulder in cage. Bearing cones am- ' 
assembled on pinion shaft and are adjusted on 
shaft by, adjusting nut mid thrust washer. Bearinr 
at inner end of pinion is pressed on stub end 

bolt^ ;Uld f 6cured in pIace fa y retainer and 

shims of various thicknesses are used between 
bearing cage and differential carrier to adiuat 
drive pinion tooth contact. 

Pinion shaft and cage assembly cannot be re¬ 
moved from carrier until differential case assem¬ 
bly including drive gear has been removed from 
carrier. 

axle shafts and housing 

Axle shafts are full floating type. Drive flange ! 

at outer ends have external teeth which mesh with 
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REAR AXLE (EARLY TYPE) 


is.#?' 




JS3 


•T\ 


22 


-A 


] Axle Housing 

2 A ci j u s U rs c RI n y 

3 Differential Side 

Bearing Cone 

4 JMiierentia) Side 

Bearing Cup 

a Differentia] Bearing Cap 
G Differential Bearing Cap 
Support Stud 

7 Differential-Case Bolt: 

8 Bevel Drive Gear (Matched) 

9 FiUer Plug 

] 0 Different]al Case 

11 Differentia] Case Bolt Nut 

12 Supp 0 r t 3ush ing Gasket 

13 Support Stud Washer 
H Support Stud Nut 

15 Lock Wire 

16 Support Stud Bushing 

17 Differential Bearing Cap 

Stud Nut 

j 18 Adjusting Ring Lock Bolt 
j 19 Adjusting Ring Lock 
S 20 Differential Side Gear 


21 Differential Side Gear 

Thrust Washer 

22 housing Outer and Tube 

23 Axic Shaft (Right Hand) 

24 D if f er cn 1 i: = ;■ P in ion 

Thrust Washer 

2 Differeotir.l Carrier Gasket 

26 Lock Washer 

27 Differential Carrier 

Stud Nut 

28 Differential Carrier Stud 

29 Drive Gear Bolt 

30 Differential Carrier 

Assembly 

31 Inner Drive Pinion Bearing 

(Tapered Roller) 

32 Drive Pinion Cage Shims 

33 Lock Washer- 

34 Stud Nut 

35 Drive Pinion Cage Stud 

36 Adjusting Nut Lock 

37 Drive Pinion Lock Nut 

38 Universal Joint Flange 

39 Drive Pinion Nut 


40 Oil Seal 


43 

44 

45 

46 

47 

48 

49 
m 


52 

53 

54 

55 
‘56 


Drive Pinion Bearing Cover 
Adjusting Nut 
Thrust Washer 
Drive Pinion Bearing 
Cover Gasket 

Drive P in ion Bearing Cave 
Outer Drive Pinion Bearing 
Cone (Tapered Roller) 
Outer Drive Pinion 
Bearing Cup 
Inner Drive Pinion 
Bearing Cup 
Drive P in ion (Matched) 
Bearing Soacer 
inner Drive Pinion Bearing 
(Straight Roller) 

Bearing Retainer 
Bearing Retainer Bolt 
Differential Spider 
Differential Pinion 
Inner Axle Shaft Oil 
Sesi A s s q m r >7 y 
Axle Sh af t (L eft - Hand) 

TP 3234 B 


CapNons For Figure J 


similar internal teeth on hub drive plate.. Drive 
plate is doweled to hub with dowel pins and held 
ln P lace together with plate cover with ten hub 
■ studs and nuts as later shown in figure 8 . 


Axle housing is. one-piece design, with differen¬ 
tial located off center. Housing is equipped with 
removable outer end tubes which are threaded to 
accommodate wheel bearing adjusting nuts. 




TP U33-4 


axle maintenance on vehicle 


At regular intervals, the rear axle should be 
• inspected as follows: 

l * /li- to Shaft Cover Stud Nuts . Examine stud 
nuls aild studs which secure drive plate covers 
on hubs for looseness and tighten nuts firmly if 

necessary. Use new lock washers under nuts 
■ L required. 

; _Check pinion shaft oil 

seal and cover gasket, axle shaft plate and cover 
; r Sker ‘ S) f lcl ^erentiai carrier gasket for leaks. 

orrect leaks by tightening bolts and stud nuts 
tor by replacing gaskets or oil seals. 

; r , Check and tighten spring bolts, 

-examine axle for misalignment. This can be done 


by measuring from rear spring front bracket bolt 
ud ena of axle. A measurement taken between 
identical points at opposite end of axle should be 
the same as first measurement, if axle is properly 
aligned. 

4 * Agde-Housintr Check. If bent axle housing 
is suspected, check as directed under “Axle Re¬ 
pair ' later in this section. 

5. Lubricant. Check lubricant level at regular 
intervals. Add lubricant as required. Refer to 
Lubrication (Sec. 3.3, in this manual), for correct 
type of differential lubricant. 

Housing should be kept filled to level of filler 
plug. Drain plug is at lowest point of housing. 
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AXLE SHAFT REPLACEMENT 


AXLE SHAFT REMOVAL 

L Rc “ ove outer d rive plate cover, cover 
" i J 1 •• j ' 4 S’ an o. g; a s k e t . I n se r r i / 9 v? - ? *:■ ^ . 

«. ^ , , vA - J L •». o C3.p .screw i n 

* appe< ? noie in axle flange. Screw should b- lor- 

sr i°r," ” ls ! ! ”" ,e tr " Aws 

V^Uidriiw axle shaft from housing. 

" If it is necessary to remove drive elate 
QO not re move avin P iuU > 

,, instead, use a suifaR 1 ^ 

iHu.er which will exert pressure' on fiance "and 
mav be attached to drive plate with three 1/2"-13 

*'v" f ’i VS i ® JtJ - lcien t length so drive plate 
clear flange teeth. 

AXLE SHAFT INSTALLATION 

thathv^h ? 1 ' 6 aXlR * hafts are ^stalled, ascertain 
hat hub bearings are in proper adjustment; then i n - 


se t dnve pirne dowel pms into place. 

keis are used at flange end of each axle 'V^w 

between nub and drive ring, drive olato aM jfc 

ana beiweer ‘ cirivc Plate and plate cove? 

2® hi stall over cnci of hnVi 
, , . cuu OI nuD ^buas m seauenre 

^ SrsoHnJd V e nd r 7 \.f/h e hr d driV f Plat " : thd ’ 

h „. ,/ ." ' * : *^- in c Hie renti ai h ? h - 

. ana mMCrt shaft into hub. AN mi • pH t 

sp ines with side gear splines, and flmige C P 
Aith urive piate teeth; then push si,ait H, 
ano. insum cover gasket. Make certain Ike ‘ 

ai |' 1Ve plate COVGr and shaft flan;.- 
iS " Cuteu corrtctl y on bosses of flange and coven 

then 3 'M.lhf aU "f 3 ‘T d nSW Swashers on studs; 
then ughten nuts alternately and firmly. , 


‘ c ASSEMBLY replacement 


AXLE ASSEMBLY REMOVAL 

axl e i housi^ VC T !r:Un plUg . ?Jld draln ^bricant from 
- . .ous.ng. Loosen wheel stud nuts until nuts 
are finger tight. ' ;s 

v^ e P wL iaCkS md t Qr 8X16 h0USing - thGn raise 
vJUe. Wrten rear of vehicle is suoported with 

blocks placed in front of rear axle aiid ia^ks are 
removed, wheels should clear floor ‘ 

3. Remove jacks after blocks are securely 

^r.?,* 1 ; Rera0ve ««■ -oeei 
IivkS > remove wheels. 

bers.' DlSC ° nneCt bpake ** liiles at brake chain- 

S eai 5 ‘cao iS Reff Ct , Pr ^ elIer Shaft sHp Joint dust 
- tap. Refer to Propeller Shaft (Sec IS n* 

XT'„ te r ** ,ntor ™*■ °° >*°- 

* -" UC1 sna.it removal. 

finger ^t n SPring U ' b0lt nuts nuts are 

jnp- 7 B ^^ bied ° lly ^ k — axle hous- 
±' ■ , SU1 ® ‘ UCie 18 cradled securely and prop- 

iaCk \ RaiSC lCdt> asse -bly P SU f- 
% '' 0 take WGi gbt of axle off springs 
C r C ; f n! ° Ve sprin S bracket side plates at rear 
Refer spring Sus- 

permRtinff tn ^ manu:u )‘ Lower axle 

- -.p. ih b .-.. .o pivot on front shackle pins 

springs? VG Spring U “ bolls t0 ^ee axle from 

jack"°»unn?T e aXi , e assembl y by pulling dolly 
tacK supporting axle, out from under rear end 
• 0i vemcle. Rear sorin^s need H cm ! 

from vehicle. ‘ be ■removed 

AXLE ASSEMBLY INSTALLATION 

^ar_fu*.y cheCK, inspect and replace, as 


necessary, parts in propeller shaft universal Vw- 

IIZT^ S moUnti ^> wheels and reaVfc 
ch of these items is covered in detail ;« R* 
respective section elsewhere in this manual. ’ 

1 ‘ reAl ‘ axle completely assembmd -*r- > 
supported on dolly jack, roil assembly 

Aitn ax!e"?s Asse . mb i e pro P elle r shaft slip kunf 

Arrav“ir-U? Wrt ’ a t0 accom P 1 isb assembly 
m 1 g on pr °P eIler shaft must 
-iu,unent to assure assembling of unive^sH m-r<' 

Wic pla ?I an f ? lance - Ref - *0 toi ii 

, ; ec * 18 > of this manual). i r, 

. •• osition axle housing on sorm-s an/! ■„ 
center bolt head in recess nroS - 
for center bolt. Position U-boit spacer or 1 ??^ 

i- S 7iJ e he " inStaU U ' b0Us on 8 Pacer and h^i 
boil- ^ nf retainer P late over ends ocij- 
4 R?" S ! 1 r tS .° n U ' b ° ltS ’ ^ger light?. 

rectea in Spring Suspension (Sec.^iS, of^s^. . 

firmly. Xj0WC?r d ° lly jaCk ’ then tighten U-bolt nutss 

6. Connect brake air lines of h,-,v„ .. 

refer to Brakes ( S * r £ JV bl *** onamoers/ 

7 Trct .,„ ' of tms manual;, 

n r 4 Lo1 ' Ul rear wheels and tighten 
Refer to Wheels -pH otua 

manual). lifes (Sec - of this 

iivtn-i* d0Uy jack Under axlG housinr suf- 

* ;£i > 

* 8 «re that mde housTna ?^ 
reet loimi miea to coyi— 

instills 1 * Proper lubriemt and tlUer plitj* ' 
manual). *»<**««» (Sec. 13, of thii 








■ ' P 1J & Q - 

da mely f 
• or i v c 
•j cover. 

sequence, 
j; e.’ then 
al lub- 
• :n shaft 
'*2 teeth 
o place 
o small 
t flange 
id cover. 

•n studs; 


•I joints, . 
r \/ibs. 
its 

•ea. and 
.a place 
: joint*' 

. erably. 

be in I 
.t joints 
■.'opeller | 

•d align 
nousing • 
top of 
d hous- ; 
: Of U“ I 
tight. i 

! M.ds of I 
as di- I 
' man- ; 

■It nuts j 
I 

•nbers, \ 

•.!). ; 

i 

A nuts* ! 
of this | 

I - 


"m 


'll 

jjle, 

• r 

)e. 
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v-or* 

:t 

plug 
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T h o f o 1 ] o w i. ■ i u. i n s t r u e t i o n s t > r o v i d e d r o c e d u r e s 

>pecton. r v. p ai r r a d asse ?v;b 1 y <)i r ear ax 1 e, 

Axle shafts and differential carrier assembly 
may be removed from axle housing for repair or 
replacement without removing entire axle assembly 
from the vehicles For a complete inspection and. 
rebuilding of the entire assembly, it is recom¬ 
mended that rear axle be removed from the ve- 
hide. 

AXLE HOUSING CHECK (Before Removal) 

At regular intervals, or when it is suspected 
that rear axle is bent, a check should be made 
by the following method. This check can be made 
before the axle assembly is removed from the 
vehicle, and in that manner determine the extent 
of repairs required. The check is made with 
conventional front end alignment camber and toe- 
in equipment. 

1. .Check hub bearing adjustment and adjust 
bearings if required. Refer to Hubs and Bearings 
(Sec. 19A of this manual). Check rear wheels for 
run-out or ^wobble” in the following manner: 

a. Place vehicle on smooth level floor; then 
raise rear axle with a jack and place supports 
under each side ol axle housing. 

b. Make certain that wheels are mounted sol¬ 
idly on hubs and that wheel nuts are tightened 
firmly. Position a spring type scriber or marker 
(same type used to mark center of tire treads 
when checking front end alignment), at right angle 
to rear, outside wheel rim. Point of scribe should 
be placed 1 / 8 * away from wheel rim. 

c. Revolve wheel slowly, and at the same 
time, note if rim of wheel contacts point of scrib¬ 
er or, if gap between scriber point and rim in¬ 
creases or diminshes. If run-out exceeds 3/32 
inch (new limits), wheel should be replaced with 
one that does not exceed new limits. Perform 
check on both rear wheels. 

2. Lower wheels to floor. Place a conventional 
camber gauge on rim of wheel. Note reading, if 
reading exceeds 0 degree, plus or minus 1/4 de¬ 
gree, axle housing is bent on “that side! Repeat 
check on opposite wheel and note reading on. camber 
gauge. If reading exceeds 0 degree, plus or minus 
1/4 degree, that side is also bent. 

3. Place a conventional toe-in gauge between 
inner tires in front of rear axle under vehicle 
close to bottom side of springs. Note reading 
at each end of instrument; then carefully roll 
vehicle forward until instrument is close to bot¬ 
tom side of springs at rear of vehicle. Again 
note readings at ends of instrument, if second 
reading exceeds the first by more than 1/4 degree, 


the side (right, or left) of the axle on which the 
variation exists, is bent forward or backward as 
denoted by the reading. 

AXLE DISASSEMBLY 

(Key Numbers in Test Refer to Fig. I) 

Before and during disassembly operations, 
preliminary inspection and check of all adjust¬ 
ments should be made to determine repairs re- 
quired. P er i o r m lhc se proc edu r e s in o to c r g i ven . 

1 . P e r i o v nr a v i s u al c h e c k. on 1 ) \ e e xt e r i c r 
of axle housing for leaks, damage, cracks, etc., 
which are usually detected before axle housing 
is cleaned. Note ail evident conditions to assist, 
in the repair of axle assembly. After inspection 
is completed, clean exterior of axle housing thor¬ 
oughly with a suitable cleaning fluid and a stiff 
bristled brush, or use steam cioanim?. 

2. Check drive gear and pinion backlash. 

3. Check pinion depth in dirye gear and note 
u excessive end play exists in pinion bearings. 

4. Check each bolt which is used to attach: 
drive gear to differential case flange for loose¬ 
ness* Check drive gear run-out before removing, 
differential case assembly from carrier, 

DIFFERENTIAL CARRIER REMOVAL 
(Key Numbers in Text Refer to Fig. 1) 

1. Remove axle shafts as previously instructed 
under f \Axle Shaft Replacement” in this section/ 

2, Remove drain plug and drain lubricant from! 
housing while loosening differential carrier stud! 
nuts. Place suitable dolly jack under different:-aV 
carrier to support during removal. 

3. Remove nuts (14) and washers (13), from 
bearing cap support studs ( 6 ). Remove nuts (27- 
and lock washers (26), from differential carrier, 
studs (28); then pull differential carrier as assem¬ 
bly out of axle housing. 

4, Remove bushings (16) and gaskets ( 12 ); 
Be particularly careful that none of these par ts 
drop into axle housing and remain there. 

DIFFERENTIAL CASE REMOVAL • 

1. Remove lock wire from bolts (18) whi~h' 
secure locks (19). Mark bearing caps (5) and 
differential carrier (30 } so caps ( 5 ) may be in¬ 
stalled in the same relative position, 

2 . Remove nuts (17) from bearing cap studs 
( 6 ) then remove bearing caps ( 5 ), rings ( 2 ), a id 
lift differential assembly including cups ( 4 ), gear 
( 8 ) and side bearings (3) out of carrier. ’ 

DIFFERENTIAL CASE DISASSEMBLY (Fig. 1 ) 

1. Use CS-1047 puller (fig. 2) to remove 
o ear mg cones which are pressed on hubs. This 
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Figure 2—Removal of Differentia! Side Bearings 
(Tool No. CS-1047) 

completely removes side bearings ( 2 ). 

2 , Before disassembling differential case (10) 
be sure both sections are marked (fig, 3 ). so 
parts can be assembled in same relative position. 
‘ Cut Lock wire (15) and remove nuts ( 11 ) 
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Pr l ;°/ 7) '/" en puil case sections ( 10 ) apart. 
he move bods (29) from bevel gear t'8) vr- 

move gear ( 8 ) from case flange. ‘ ’ . * 

4. Remaining parts of differential can mw b- 
removed from case (10). These parts are thrust 
washers V 21 and 24), side gears (20), pinion gears 
(5a) and spider (54). 

DRIVE PINION CAGE REMOVAL 
AND DISASSEMBLY (Fig. 1) 

After differential assembly has been rem^v®-* 
from carrier (30), drive pinion (49) and 
cage assembly (45) are removed and disassembled 
in tne following manner: 

rier l pm ark p,!Uon f a £ e ( 45 > arid differential car- l - 
er o 0 ) m a suitable manner with hammer and 

chisel so parts may be reassembled in same 
relative position. 

. 2 - Remove nuts (34) and lock washer* m'. ■ 

from studs (35). Install and tighten culler scrC" 
alternately until pinion cage ( 451 ,' b*nrin» il - 


3 ~ T ™ k ° l ^e Showing Alignment Marks 


r t , , .- wasners i 

rem studs (35). Install and tighten culler * 0 ^ 
alternately until pinion cage ( 45 ),' bearing md 

u .(\ c pinion sC"m]ji* v *>./%/, ■ „ . ... 

* —.« free in ca,rrxr-r A th. •• 

remove cage (4$) ocomkit ** %v . v "* 

L° ’ t. R ” 6 . 31,0 Ue shim (32) pack together 

p 5 < f ai . n , 01l S inai shi.m pack to be installed ;u 
reassembly. : 

s. Remove bolt (53) and retainer (52) wMct 
then F6 mRer bearm S ( g i) on drive pinion (49V 

then remove inner bearing (51) and bearing spiW- 

(50) from drive pinion (49). V 

. 4 * Clamp-flange (38) in a vise. Remove coffer 
pm anc nut (39) from drive pinion (49), Rmh/ 
Range (38,, cover (41) and oil seal (41) ass^Ahb 
ana gasket (54) from cage. i 

,*' Pry nut Iock (36) lip away from lock U 

S2 ; t 5 n r ° m0ve ;°^ k x nut ( 37 )> (fig. 4) nut foci 
Oo), adjusting nut (42) and thrust washer A 3 V 
from drive pinion (49). ' • 

d. Position drive pinion and cave ass? * 

“ * arbor press and Press drive pinioni 
oux of pinion cage (45) and outer bearing 148)': 
Remove outer bearing (46) from pinion c £" f4» • 
Lse special bearing puller CS-1047, to 
inner bearing (31) from drive pinion (49) 

Of ASSf .°" PS <« “ d « * rLmirf 

^ y) lr0m pmion ca S e (46) with a brss<i 
di A 11 and: na.mmer # n. 

CLEANING, INSPECTION, AND REFAIll 

Cleaning Bearings ■: 

•L Immerse differential and drive olnioa 
mgs m gasoline, kerosene, or other suitable c!e a A 

/ t- w ,M e r beari ’ V;cS 5n fluid long enough - 
Kl wui dlss oxve and loosen old hibnVar.l 
After oearings have been soaked in fluid ztt 

n.? ( Z ! en f h ,° f time > bcavln «s should be altor- 
J oUU ’-; cd «P and clown and spun, slowly b<C i 
low the surface of liquid to remove old lubricW 
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2, Remove bearing 1 from fluid* then strike large 
side of bearing flat against wooden block to jar 
loose heavy and larger particles of lubricant, Re¬ 
peat until bearings are thoroughly clean. 

3. Rinse bearings out in clean fluid, then blow 
bearings dry with compressed air. CAUTION: Do 

c o mp re ; ;s = n ai. r* A •'ir he a ri n r .: s ha ve b ee n i n- 
spec ted ;-s later described in this section of the 
manual, and bearings are going to be used, dip 
bearings in differential lubricant recommended in 
Lubrication (Sec. 13, in this manual), and wrap 
in clean cloth or paper until needed* 
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Cleaning Parts 

1. Immerse all parts in suitable cleaning fluid 
and clean parts thoroughly* Use a stiff bristle 
brush as required to assure removal of any ac¬ 
cumulation o.C old lubricant, etc., which may be 
evident. Remove particles of gaskets which may 
adhere to mating faces of axle housing, differ¬ 
ential carrier, cover oil seal retainer, hubs and 
axle shaft flanges. Clean lubricant channels in 
pinion cage and differential carrier as required. 
Clean breather type screw. Make certain that 
axle housing is thoroughly cleaned. 

INSPECTION 

Whenever available, the Magna Flux Method 
should be used on all sue el parts, except ball 
and. roller bearing. This method is especially 
suited for inspection of ground or highly finished 
surfaces for wear and cracks which, otherwise 
would not be visible to the naked eye. 

Inspection Operations 

L Bearings. Rotate each bearing slowly, and 
at the same time examine bearing for. roughness, 
damage, defects, or wear, Note condition of bear¬ 
ing cage and replace bearing if cage is damaged 
or if any of the conditions previously noted are 
evident 

3. Gears. Examine drive gear and drive pin¬ 
ion, differential side gears closely for damaged 
teeth, worn spots in surface hardening and dis¬ 
tortion. Examine bushings in differential pinions 
for grooves, or excessive wear and check fit of 
gears on spider. Refer to “Specifications” later 
in this section for limits. Inspect drive gear 
rivets for looseness, replace loose rivets. Check 
radial clearances between differential side gears 
and differential pinions on spider. Refer to “Spec¬ 
ifications” at end of this section for limits. 

3. Differential Case. Inspect differential case 
assembly for cracks, distortion or damage, if 
case is in good * condition, thoroughly clean case 
and cover; then assemble case with bolt and mount 
in lathe centers or “V" block stand. If lathe 



Figure 4—Drive Pinion Cage Disassembly 


is not available, install differential side bearings 
and mount case in differential carrier as directed 
under “Differential and Drive Gear Installation.” 
later in this section. Install dial indicator and check 
differential case run-out. Refer to “Specifications” 
<.!.l ena of this section, j.or run-out limits* When¬ 
ever run-ovt exceeds limits differential case run¬ 
out may be corrected as later described under 
“Repair” in this section. 

4. Axle Shafts. Examine splined end of axle 
shaft for twisted or cracked splines, twisted shaft, 
and worn, dowel holes in flange. If any of above 
conditions are evident, install new shaft. 

5. Axle Shaft and Flange .Run-ou t. Install axle 
shaft assembly in lathe centers or* “v” blocks 
and check shaft run-out with dial indicator, if 
run-out exceeds limits listed under “Specifica¬ 
tions” at end of this section, discard axle shaft. 
Position dial indicator so that indicator shaft end 
contacts inner surface of flange near outer edge 
of flange and check flange run-out. Whenever 
run-out exceeds limits listed under “Specifica¬ 
tions” at end of this section, discard axle shaft. 

Axle Housing In.spectiory 

1. Thoroughly clean inside of housing as well 
as outer ends. Temporarily install wheel hubs. 
Refer to Hubs and Bearings (Sec. 19A, of this 
manual), and Lubrication (Sec. 13, of this manual). 

2. Adjust wheel bearing nuts so that hubs will 
just turn: however, do not lock adjustment at this 
time. Install axle shafts, dowels and nuts; then 
tighten nuts firmly. NOTE: Axle shafts should he 
inspected as pr e viously described under “i nspec¬ 
tion Operations” in this- section, before Instal- * 
iation. 
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^ indicators, as shewn t* r- 
made locally ir’n ^ l5{ ! Ur * 5 ’ be 
dianieter) to di.r. C r,o^ b cr anl1 rod (3/16* 
^rrs on axle sha^l^h. ke certain that 

•'•H o tail in q j r a * a <- :..~ ' ■ ~ 1 i ■'• -1 * i0 voct. 

Radiator hose clamps “ ZtZT'*™ %Ure 5 * 

°° 7°i *? S6CUre tndlcators7n C nSon Cr ^ 

angle ton J^S* M "* be right 

cured in pfaco ^ it is S 

ment with ea-h eU--- ’' Z~' ‘ 01S must be in alicn- 
fP between the points ^ a slm 

f e ft a feeler gauge or measure 7^77 d * Jn ~ 
indicator points, and make noZZtZ"***** , the 

d - ‘'‘ace both indicators -» -i". -* ni ® ,<s *on. 

rotate both shaft- *7,,7» 1,1 “bgnment, then 

of the gap Make a <*«* 

four points 90 degrees ■mart' 0 *' ta ® indicators at 
5- If the gap at each point e^ceedfT “ , %Ure 
determined gap by more thTZns* ZT ^ 

“ *** and ^id be straightened* of reXco? 


^.9 jjL Inspection 

ever unit is ^di^s-e-^ i ,° aded oil seai s when- 
than premature over{Zlt f COmmic » 1 

ut a future time. Further los- if Uiese parts 
a worn seal may result in fv,^ Jri cant through 
such as gears Ld be^ ^ ^ parts > 

hma * "*'* Macular,, „ hm soals 

I ~ 


are be,n S installed. Cutting 

uncter of lip 0 f seal seriou■»»»'*,'™ S ° r , curLr § 
of seal. Use of P« r ^~ 7 S e{(i ^cy 

outer diameter of 777* 7 Jr equivalent around 
against * tosur * 

REPAIR 

Excessive run-out on dif- 

£!;mpo an gear side of* JZ^T* ^ 
metal from gear faro 7T77 Remove sufficient 
ease to correct c Y rr ' v: . flcUlge on differential 
must be cut on 0 run ~ out - The met: ? 

bring 

h,m “ 

indicates thaFlTtemm^ , Whenever inspection 
contacts oii seal rface of f^which 

diti « a «ny be corrcctod “* *’»* 

surface with a suitable V 4 md P° h ^ h n-r 

tmd polishing surfa» rfc ® cioth - u etcr-nm* 
the condition, discard flanged S^;. 

(Kev m , Reassembly 

(Key Numbers in w n r 

m xext Refer to Fig, i) • 

Before the axle is re? oco *—]_■> a 
that all parts have been J ' ec ^ naa * ce ceri:«;.n 

* lhin crau, « -W2SfShS?t5? 
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Figaro 5 —Housing Alignment Check 
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fiod in Lubrication (Sec. .13, in this manual), is 
.jppxiea on all thrust and. bearing surfaces to pre¬ 
vent scoring ol parts when vehicle is first placed 
in service. 


REAR AXLE (EARLY TYPE) 


lew lock 


■: cornu 


wiishers, gaskets, and oil seals are 
= n rou g ho u t d u r i in-- res ooe mb \ y o f 

-crows, etc., are in good condition before they 
are in si hi led; 

Adjustments must be carefully made to insure 
efficient and continuous operation, 

iOrdvr. PIN'ION AND CAGE REASSEMBLY 
(Key Numbers in Text Refer to Fi<>- j) 

Note relative position of bearing oarts as 

!'bI! ! h S !' y ; ' n0wn in fi K ure 1. Make certain that 
.i......... u.,.,eruble« to conform to figure ' 

L Press bearing cups (47 and 48) into pinion 

c<-^e (if bearing cups were removed during 
disassembly. b 

2. Install bearing (31) on drive pinion (49) 
with widest portion of bearing (31) toward heel 
of gear tooth (49). Make certain that heartor 


< • i.l i I). t t 0 (.; t n 01 < I }*j- y p q ^ n p • r* ( /„ 


b<) t to - v )):% S 0; i <: \} \ 

^ O. Secure inner end of drive pinion (49) in 
vise equipped with padded jaws. Position cam- 
m over spiined end of drive pinion (49); then 
install bearing (46) in cage (45).. 

4. Install washer (4.3) on top of bearing '(46) 
screw adjusting nut (43) on top of washer? then 
tighten adjusting nut (42) until there is not per¬ 
ceptible end play evident. Test adjustment with 
torque wrench as shown in figure C. if torerue 
resistance is less than 6 inch-pounds, tighten 
Adjusting nut (42) - - if more than 8 inch-pounds 
oosen nut. After proper adjustment is secured" 
install nut lock (42) and lock nut (37) tighten 
lock nut 37) and check adjustment again to ascer- 
ia . m t iat hfintemn S lQ ck nut did not change bearin'* 

nut l0Ck (36) lip agahm 

. °° one side > and against lock 

nut (3 0 on the other side. 

5 Carefully insert flange (38) into cover (43) 

and oil sea Mrn -iscnmKi.,. tl , ... v1 

, r R , assembly;• then position cover 

6 *.sket (u4 ; on top of pinion cage (45). Insert" 

sphned end of drive pinion (49) into flange (38) 

and mstad nut (39) onto drive pinion (49).' 

n -.:X . ure flan ^ e ( 33 ) in vise equipned with 
paaoed jaws tighten nut (39) firmly then align 

slots m nut (39) with cotter pin hole and install 
new cotter pin. A 

, Shim pack ( 32 ^ which WAS removed 

at disassembly, over ends of -studs (35). Insert 

"7 Cage ' aSROmbly iRt0 ^ercntial 
" (30) ' Ascertain that marks previously 

°" Carj ’ h?r (30) and cage 

holes in pt lgmnCnt * 'V i|Tn gaskct m with stud 
holes Pi..ion cage (45) and cover (41); then 


TP 3? 3 ? 


Figure 6 —Typical Pinion Bearing Adjustment Test 
(Too! No, ABV-129) 

push pinion cage (45) into place in carrier '30) 
Insiall nuts (34,) and new lock washers (33poiV 
saids (3b). Then tighten nuts alternately and firmly. 

DIFFERENTIAL CASE REASSEMBLY (Fi^ i) ; 

1. Before assembling differential case °ascer- 
ta.m that differential case run-out has been ’cheeked 

I 1 !’ P re l ian -' ] y described in this section”under 
Inspection Operations/ 5 ' 

Dip side gears (20), pinion gears (551 thrimi 

24) 7" Spider (54) - differential 
L-bmc,mt, then permit excess lubricant to drain 

m and thrast washers 

of Vors 7?n7 l ' LlStaU WaSherS < 21 > 0n hubs 
(2D in ' h ^ ° ne g6ar (20) and washer 
/. 111 jeft ‘ hand section of case (10), position 

” “’ P ° f «J* <20) ’ then IMWI 
R/mC { ’ (2I) *» .<* Wer 

3. Place right-hand section of case (10) ir- 

57 ° f left ( section of case. Alignment 
marks fig 3 ) on sections of case must registe • 
correc iy to be certain that case is assembled to 
onginal relative position. Insert bolts (7) info ' 
left-nand section of case (10) and through ri»V- 
hand section; then install nuts ( 11 ) on Volt7(5 
a.M tighten nuts firmly. While nuts are bei>v> 
bcflt77?’ ai n n Sl0ts in nuts U-l) with holes ir 

to loV L7- l0Ck WiTe (15) can be installed 
• o lock nuts in p/ace after nuts (11) are tightened 

“ “ 05) ttro-sl, bolts, draw* wire - 

" { Jnd sccure ends of wire together. 

case ’ 7m GmbI f ,f r ! V<? sear (3) onto differential ' 
case (!0), install uolts (29) which are used to 

.yy case «°). <*rn llRMm bolts 

it;"" 1 .""" '“ s ' rl «« through heads 

win f >P 9 -5 Such a maJmer so that lock wire 
will tighten if bolts loosen. 

,. °] , IaStaU bearin?s on oase hubs (10) with 

s- fuuable piece of tubing which will bear on inner 

„ e 7 5 ° earing: < 23 )- Make certain that bearings 
otat solidly on hubs of case, ° 
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K.i ; ak AXLE (EARLY TYPE 


INSTRUCTIONS 

1-mstcil pinion with pinion beorines admsted 
proper nv h a ■ a ■ * v 1 “■' Lu j --' f 

with /' ?' assembly so that 

. . T V’/ 9 * propeny adjusted there will fc* ...f« 

in i. fro*™ ’O permit final adjustment 6 f ^ 
pcsii.on to oring heels of teeth flush. i- ‘ - • 

£“?« W 0r , f r ,eeth of drlve sear with red 
' ° an ° lue af >S relate pinion until bevel 

* ea ‘ “ 10Kes complete revolution. 

d^t 0 unttf OS ' fiOn ° f P , and ddve pear as per 
that n tr ■ P ? P L Cir confc,ct 15 obtained. Oe sure 

tna suffiaent backlash has been allowed so Z, 

%hi P rLsfer p,oiely revo,ved w;,hou! 


Move Soar in this direction to 
correct condition shown at 0. 


DPI VC- SIDE THICK END I 

sjfcktM* 1 


drive gear 


"b '< 
o 

-Cii 


,c O 

ol 

*E O 


e> 


*> 
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PINION GEAR 


Move gear in this direction to 
correct condition shown at C 


WORKING DEPTH 
1^-FACE 

-—J p^r flank 


backlash 
SEE SPECIFICATIONS 




a Check adjustments on drive side cl 
drive gear tooth. Coast side wSifthei 
outomchccliy .snow a desirable, too t 
contact when adjusted correctly. 


5—Shows correct tooth contact. 


C—Shows short contact at heel. To co-- 
reef, move drive gear toward pinion. 
I hen move ptmon away from drive gear 
to again secure correct biacklash. 


f { O-Shows short contact at toe. To cor- 

' rect, move drive gear away from pinion 

Then move pinion toward drive geor t- 
ogam secure correct backlash. 


f '- hows heav y contact on flank - 
lower portion of tooth. To correct, reov- 
pinion away from drive ge cr unfit cor 
f f ^ orn ? s ?0 ton working depth r 

. . • hen «"<>ve drive gear tovvar, 
pinion to secure correct backlash, 


F-Shows heavy contact on fare or 
upper portion of tooth T- , 

Pinion toward dr'vf^ ^ 

,• ■ QCe • 5 *inove dnv? 

QWOY tf’Orn „ ^ 

k r j pi-itvf* to secure eorr^H* 

oocKicsn. < -° ,{ecr 

TP 0Q7& 


Figure -/-.Gear Tooth Contact Char! 
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UlrFEKENTlAI, & DRIVE GEAR INSTALLATION 
(her Aumocrs in Text Refer to Fur, l) 

cnoo (4) over 

::;,rr: cc e*?. m tb:u pi»s are 

1?,'- 5 R. c;;f!S i;d ‘ p o:-:;iinn differential 


nvts f 14) 0R faring cap studs V> uo 'tWiE'v' 

tiion ouca oft sufficiently to allow adjusting ’ rin-s 
U) to turn, & 

0 C* 1 H I 

cirrtprTST A stins ringS (2) int0 P lace in 
catrjer ( 0 ) ana tig.jten rings' to seat bearing 

1 hen back rincs (/) off nn f.;t .w* ,. 

fre«lv hut „,j+i" 1 1 ‘ dmerentuil turns 

°" y JU * Wl - h no perceptible end play. 

- Adjust relative position of pinion re ■>r f -to% 
and bevel drive gear ( 10 ) c 0 Mr - 

teeth are flush w uZ/t ' iJ of gcar 

.... ... iiUo!l <md 0d ck lash is within 

feoven in Specifications’’ at end rf *k-c- ... V. 
Position of bevel drive gear is adjusted'bv turnS 

(T C8 r3 ) ,\ CR " ier (30) td ' reioc ^ 

tightened L * hand aa - ,ustin g ring must be 

enS L am0Unt as right-hand ring is loos - 

•nent of Vlce versa i to maintain correct adjust- 
o” c .t b- b ° anngS - P5Ri0 ” Sear is moved in 
cLrb A f F;;f; ng ° r adding sWms (32) between 

i i.iCaliOl* h at P“f] r \f 4 1-,: ... , . „ *• 

of shims available. When V^Vs) 1 * j^tf 

lSSe . m “l d * -t McAieY 

mixture of , V°. d , rive gear < 10 ) teeth with a 
S e UI L,°; o red iead Md light oil. Turn bevel 
ofri • , 0ne com P 1 ete revolution in directior 

s?r? yt coiiucu As- 

ftgure 7. Chart explains in detail n^hod YSw 
to obtain correct tooth contact. 

and of tooth contact 

(IS) fulW 4 g en SlUe bearin £ cap stud nuts 
and bolts (is). inSUU adjUSting ring locks ( 10 ) 
Backlash 

of a V CUt to have a definite amount 

back,..a„i which varies according to the pitch 
and operating conditions. This backlash i- J r 1 

sary for the safe and proper rum£ A « S_ 

Tf running ox tlie ^earq 

gears are set too tightly they will be S 

wear excessively, and possibly SC oL the tooth 

beve' Ce r Yr U and a indicator («g- 8 ) to adjust 

"rfL? o/if - baCkIaSh * Ref6r t0 

3 "- 1 end 01 «us_ section for limits, 
C i RTilEn - INSTALLATION 

1 vy Kumbti s m j. ext Refer to Fig. n 

all boIts e in U Sfi^ t Hi r L iS P r °P« rI y'.installed in 
, .. . uiii^rtniiai as required 

ferentiai c a „i„ r „ ssmbly 

Pmion shaft and nmion , . ler ‘ UcU > 

new casket fvm l° C ‘ a ” dxle nous mg using 
u.v gasket (25) between carrier (?m -,.,a \ ■ b 
( 1 ) Rushinc-ro or, r , - el < in a nousmg 

( 6 )' must be' inserted 1 " iTZlin^ ^ 


Figure 8—Typical Method a { Checking Backlash 

ov-rVrd-ofh ^® 11 " 8 bUSMng U6) in housin S (i) 

“ i b< - a “ng cap support studs (16). Then 

n^; aS ^. E 2) washer « 13 > andnute Sff 

* n Tighten Tv.tf q /-t 4 \ f: . .. ‘ 

o rt J U '- -•/ iinaer 

W | 3 „ s e S"Sf ( 0 ; A 'i; ffer «nUaI carrier stud.n 
coil iC 1 " n "' S ^ — “St«co nuts ( 20 ) 

complctef, l ’ t 5cr” mu, ( a,, °" S “ pporl slu<ls do) 
U.h.cnou/msti Z l :J J Z.TZTJT 7 

bousing. ‘ ana cap on axle 


IPLETJNG ASSEMBLY 


be surflw :iXle Shafts ’ < 42 ) and (471 

insoected bearinrs hT- b f ” removed - cleaned'. 
juAd is iV fe !. lubncated - replaced and art-' 

j <15 later directed ir ^ ^ ^ 

(Sec. ISA, of this n«) Bearin « B 

Wist:; 
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Figure * 9 Axie Shaft Flange installation at Hear Huh 
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■-di 

j ■Ju.^, 4lia o„ j.n ihis section. 

LUBRICATION 

twos’ ' ri s,s^fr!? ie «too„u.,is 

and chemical rearbonP". "T- due ox *dation 
service conditions’ tj,;, ,^ e f uIt ^g from normal 
pairs Iubrxat-—* ■ t,ucJcenin S seriously in>- 

ncglected, . «*, * 

Wlh adhCre to sWes ol 'housing M? S?ord W M 


lubrication whatever « , e „ 
d-Uion to checkin? essential , that, in ad- 

snoula be also considered. uMtrc t 
ounce of thickening different^ IT T evi ~ 
a -ncl tiioroivrhiv .n shoula be dra. 


rained 


and thoroughly cleaned 

S ^;i«s"sr^s c s fa 

ening:' Proper'tateS“ 


Type .. 

Drive . 

Housing.’ 

Differen tial 
Number of Pinions 

GEAR RATIOS 
Standard 


SPECIFICATIONS 


■ nil Floating, Spiral Bevel 
Angle Pinion 

. Hotchkiss 

* * * ° * Banjo Type 


SjHLJ Pinion Cage Assemblv 

Inner Bearings . . . Qf . .. „ 

Outer Bearings ‘ *.* ' * „***“ RoU '^ 

Adjustment * . 1 V V * iapereG Roller 

Drive ?£“*"* , N »> <*. T»D 


Pinion Backiasl 
Shim Sizes Available 

4 @ ..... .005” - .010” 


0.020* - 0.03C w 


Optional . , , , 

...... 3-5/9:l 

Optional . 

-■ 3-2/11:1 

Differential Bearing 


Adjustment - Adjusting 

Differential Case Run-out 

Rings (See Text) 

£ide Gear Thrust Washer Thickne 
Pmion Thrust-Washer Thickness 

ss .125" - .121” 
0.053” - .062” 

_C l e a r an c e Be tween 


P ini on an d Sp i d e r 

Differential Side Gear Hub 

1004" - 0.007” 

and Spider 

•002” - .006” 
.009” - .016" 

Side Gear Hub aid Case 


Pmion ana Bevel Gear BaddJSh-n drift” „.„* 

Method of Adjustment . . * ' ° M * " f l2 ’ 

••♦*••• (see Text) 


Axle Housing 
Distortion .. 

Axle Shafts 

Shi? Iu Sng \ RUn “° Ut not to E '^ceed 
bnaic Run-out at Center 

Number Splines . .. 

Backlash Between - 

Side Gear and Axle Shaft Splines 

Diameter - At Spiined Bind . 


1/16 Mm 


.00$” 
1 /; 3 l% 

fi. 


o.ooi" - o. r 

2.300" -2. 2: 




SPECIAL TOOLS 

equivalent, are'"necessary tools in . this section. These tool- 

omplish curtain are recommended to nwiM J"f’ ? r ’• Jieir 


snt, are necesstfr*- n n /' ’ ’ ° ia uus action. These tnn'i** ,. 

accomplish cert^n d are rec °mmended to more rn^n ° r ^ eir 

by CMC rfi rn I rV tr/lce operations, Th* too>c s- d Iy ^‘ a e #iciently 

° kSl C0ack division. Na^ e^ • - h ° Weve ^ not. supply 

r e ‘ & are shown as a reference 1 ‘ °, Presses of vendors 
'• -ese cools, information- re<mrd<n-’ T .. 1 in , ce SUch vend °rs ar 
directly from 'them " 3 <ilng availability, pri 


directly from'them. 

Tool No 

ABV-129 
CS-1047 ' * ' 

Vendor Cod e 

ABV 
CS 


or manu* 

, - UlC SUpplj£*.c 

nce ’ etc., should be obtained 


Name 


%nv B 5 a n ing Torque Testej 

rearing Puller 


Ycn jor Code 
ABV 


Vendor Nam e 

Curtiss Smith M^romm’ ' ' Buffaio » New Yor 

°* C °* pany Pottstown, Pcnnsylvani. 


Address 

B ui falo f N q yj Yo r k 
a 


\ 
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Rear axle is full floating type. One-piece axle 

sing has cover welded to housing and housirnr 
1 is offset toward right of vehicle. Oriv 0 
on assembly is mounted at an angle as later 

it rated in figure 1. Drive is transmitted from 


CONSTRUCTION 


S: 

ye 


transmission angle drive unit through propeller 
shaft, spiral bevel gears, axle housing, and springs 
to vehicle underframe. Differential and pinion 
8haU assemblies both incorporate adjustments for 
bearings and gear tooth contact. 


DIFFERENTIAL CARRIER 

Differential assembly, pinion shall and cage 
assembly, are mounted in differential carrier. 
After axle shafts have been removed, and pro¬ 
peller shaft has been disconnected, differential 
carrier, can be removed for inspection and ad¬ 
justment without removing axle housing from ve¬ 
hicle. 

DIFFERENTIAL ASSEMBLY 

Conventions* four—pinion type differential is 
carried in two-piecc case mounted on tapered 
roller bearings. Bevel drive gear is bolted to 
flanged half of differential case. Drive gear and 
pinion are furnished in matched lapped sets, and 
should always be installed as such to assure sat¬ 
isfactory operation. 

Thrust washers. are used between differential 
side gears and case and differential pinions and 
case. Each pinion contains an aluminum bronze 
bushing. When bushings become worn, pinions must 
be replaced. Differential case halves are held 
together with special bolts and slotted nuts, locked 
in place with lock wire. 

DIFFERENTIAL SIDE BEARINGS 

Differential case is supported in tapered roller 
bearings which take thrust as well as radial loads. 
Be a * in gs are m ou n ted i n m a cl u ned . s upper t s I n 


differential carrier with thrust loads taken, against 
adjusting rings threaded into carrier supports and 
bearing caps. Adjusting rings bear against bearing 
cu ] x.-> and ar e 1 0 c k e d in po s i ti on by. ad j u s ting: r in g 
locks bolted to each bearing cap. 

Method of adjusting differential side bearings 
is explained under Differential Case and Drive 
Gear Installation” later in this section. 

DRIVE PINION & CAGE ASSEMBLY 

Bevel drive pinion is installed at an angle in. 
differential carrier. Pinion is straddle mounted: 
in two opposed tapered roller bearings at outer 
°nd, and one straight roller bearing at inner end..; 

1 apered roller bearing cups are installed v-> 
pinion cage (fig. 1), separated by a machined 
shoulder in brake spider assembly. 

Pinion bearings are adjusted on shaft by selec- 
ting correct size spacer as later described in 
this section. 

Straight roller bearing at inner end of drive 8 
pinion, is secured in place with retainer and a bolt. 
Shims of various thicknesses are used between 
cage and differential carrier to adjust 
drive pinion-tooth contact and gear backlash/ ". 

Pinion shaft and cage assembly cannot be re¬ 
moved from carrier until differential case assem¬ 
bly including drive gear has been removed from 
carrier. 


bearing 




























REAR AXLE- 


4,ATE 


TYPE 


J Axle Shall ini'-M-lUva) 

2 Adhmtk?^ R i :sI.'; Lock P=olr 

4 Difi'CT^j-Ual Pinion 

5 DiffiTi'iiMiii Case Beit Nut 

6 Differential Pinion Thrust 

Washer 

7 Differential Spider 

8 Drive Gear (Matched 

Assembly) 

9 Differential Case Bolt 

10 Differential Bearing Cap 

11 Differential Side Bearing Cup 

12 Differential Side Bearing 

Cone 

13 Differential Bearing 

Adjusting Ring 

14 Axle Housing Assembly 

15 Axle Shaft (Left Hand) 


10 Differential Side Goar 
Thrust V/asher 

17 Ditforepiini Side Gear 

18 Differential Case Assembly 

1 9 Locji washer 

20 Differential Carrier Stud Nut 

21 Differential Carrier Stud 

22 Drive Pinion Inner Bearing 

(Straight Roller) 

23 Bearing Retainer 

24 Pinion Bearing Retainer 

Bolt 

25 Drive Pinion (Matched 

Assembly) 

26 Drive Pinion Inner Bearing 

Cone (Tapered Roiler) 

27 Inner Bearing Cup 

28 Drive Pinion Bearing 

Spacer (Shim) 


29 Pinion Cage and Bearing 
Cup Assembly 
3 0 Os i = o r c? a'' i n g Cu p 

31 Drive P ini on Outer Bearing 

Cone (Taper ed Hoil or) 

32 Oil Seal Assembly 

33 Propeller Shaft Flange 

34 Drive Pinion Nut 

3 5. Drive Pinion Nut Washer 

36 Pinion Cage Stud 

37 Pinion Cage Stud Nut 

38 . Lock Washer 

39 Pinion Cage Shims (A.R.) 

40 Diffcren ti a l Carrier 

Assembly 

41 Drive Gear Bolt 

42 Drive Gear Bolt Lock Wire 

43 Differential Carrier Gasket 
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C a pi torts For Figure t 


AXLE SHAFT AND HOUSING 

Axle shafts are full floating type. Drive flange 
at outer ends have external teeth which mesh 
vnth similar internal teeth on hub drive plate. 
Drive place xs doweled to 3iub with dowel pins 
and held n place together with plate cover with 


ten hub studs and nuts as later illustrated .in. 
figure 8. 

Axle housing is one-piece design with differ¬ 
ential located oil center. Housing is equipped 
with ,-emovable outer end tubes which are threaded 
to accommodate wheel bearing adjusting nuts, 


AXLE MAIM 


T ^ * 


NANCE 


VEHICLE 


At regular intervals, the rear axle should be 
inspected as follows: 

^ Ax le Shaft Cover Stud Nuts, Examine stud 
nuts and studs which secure drive plate covers 
on hubs for looseness and tighten nuts firmly if 
necessary. Use new lock washers under nuts if 
required. 

^ubr i c ant Le aks. Check pinion shaft oil 
seal and cover gasket, axle shaft plate and cover 
gaskets, and differential carrier gasket for leaks. 
Correct leaks by tightening bolts and stud nuts, 
or by replacing gaskets or oil seals. 

3 \ Check and tighten spring bolts. 

Examine axle for misalignment. This can be done 

AXLE SHAFT 


by measuring from rear spring front bracket boJt! 
to end of axle. A measurement taken between; 
identical points at opposite end of axle should be] 
the same as first measurement, if axle is proper:-/ 
aligned. 

4 * Axle Housing Chec k. If bent axle housing 
is suspected, check as directed under a Axle Re¬ 
pair” later in this section. 

5* Lubricant . Check lubricant level at regular 
intervals. Add lubricant as required. Refer to 
publication (Sec. 13 in this manual), for correct 
type of differential lubricant. 

Housing should be kept filled to level of filler 
plug. .Drain plug is at lowest point of housing. 



axle shaft removal 

1. Remove outer drive plate cover, cover 
s p i mg Lind ga s rcet. Ins ert 1 /2 * -13 cap s cr ew in 
tapped hole in axle flange. Screw should be ion* 
enough to pull axle flange fre.e from drive obfe 
teeth. Withdraw axle shaft from housing. 

2. If it is necessary to remove drive plate, 
go not remove axle shaft. Instead, use a suitable 


puller which will exert pressure on flange and 
may be attached to drive plate with three 1/2”-13 
cap screws of sufficient length so drive plate 
teeth will clear flange teeth. 

AXLE SHAFT INSTALLATION 

tr Before axle shafts are installed, ascertain 
that hub bearings are in proper adjustment; then 
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insert drive plate dowel pins into place,. Three 

packets are used at fiance end of each axle shall 
namely between hub and drive plate, drive plate 
ana unvc ring, and between drive plate and plate 
cover. 

2 . *n.d.a.!.I over enu of hub studs in s eouen.ee 
gasket, drive ring, gasket, drive plate and gasket; 
then dip splined end of axle in differential lubricant 


and insert shaft into hub. 'Align shaft splines 
with side gear splines, and flange teeth with drive 
piate teeth; then push shaft into place. Make 
certain the small spring between drive plate cover 
anc^ shaft flange Ls located correctW ' on bosses 
of flange and cover. 

3. Install nuts and new lock washers on studs; 
then tighten nuts alternately and firmly. 


AXLE 


ASSEMBLY REPLACEMENT 


AXLE ASSEMBLY REMOVAL 

, 1 . Emnove drain plug and drain lubricant from 
axle housing. Loosen wheel stud nuts until nuts 
a r o 1 1 n g e r t i gh t. 

2 . Place jacks under axle housing* then raise 
vehicle. When rear of vehicle is supported with 
blocks placed in front of rear axle and jacks are 
removed, wheels should clear floor. 

3. Remove jacks after blocks are securely in 
pj.ace under vehicle. Remove rear wheel stud 
nu t s. th e n r e m o v e w b e e Ls. 

4. Disconnect air lines at brake .chambers. 

5 * Disconnect propeller shaft slip joint dust 

seal cap. Refer to propeller Shaft (Sec. 18 of 
this manual), for complete information on pro- ' 
poller shaft removal. 

6 . Loosen spring bolt nuts until nuts are finder 
tight. 

tm Diace a suitable dolly jack under axle nous- 
t ‘; ::ur f i:x ^ e is cradled securely and prop- 
eny balanced on jack. Raise axle assembly suf- 
nciently to take weight, of axle off springs. 

3. Remove spring bracket side elates at rear 
end of both rear springs. Refer to Spring Sus¬ 
pension (Sec, 15 of this manual). Lower axle 
permitting springs to pivot on front shackle pins. 

9. Remove spring bolts to free axle from 
springs. 

10 . Remove axle assembly by pulling dolly 
jack, supporting axle, out from under rear end 
cu vehicle. Rear springs need not be removed 
from vehicle. 

AXLE ASS EM ELY INSTALLATION 

1. Carefully check, inspect and replace, as 
necessary, parts in.propeller shaft universal joints, 


rear s pring • mountings, whee Is 
rxicn o.i these items is covered 
respcctiv e s>eci 1 on elsowhore in 


and rear hubs 
in detail, in it 
this manual. 


2. With rear axle completely assembled, and 
supported on dolly jack, roll assembly into place 
under vehicle. Assemble propeller shaft slip joint. 
Align axle as required to accomplish assembly. 
Arrow markings on propeller shaft must be 'n 
alignment to assure assembling of universal joints 
m proper plane and balance. Refer to Propeller 
Snails (sec. IS of this manual). 

3. Position axle housing on springs and align 
center bolt head in recess provided in houslnr 
for center bolt. Position bolt spacer on too of 
housing, then install holts in spacer and housing. 
Place spring retainer plate over ends of bolls 
and install nuts on bolts, finger tight. 

4. Raise axle housing and align rear ends! f 

spring in position. Install spring brackets ; 3 
directed in Spring Suspension (Sec. 15 of t.Vs 
manual). ; a 

5. Lower doily jack, then tighten bolt niu 
firmly. 

6. Connect brake air lines at brake chambe.-sC 
refer to Brakes (Sec. 4B of this manual). 

7. Install rear wheels and tighten stud imam 
Refer to Wheels and Tires (Sec. 19B of kii 
manual). 


8 . Raise dolly jack under axle housing ihjfj. 
ficiently to remove blocks which support vehicle] 
then lower jack and remove from under vehicle!' 

9. Be sure that axle housing is filled, to cor4 
rect level with proper lubricant and filler d]uR 
installed. Refer to Lubrication (Sec. 13 of thm 
manual). 


j 


REAR AXLE REPAIR 


e ^'‘ 1G following instructions provide procedures 
for removal, complete disassembly, cleaning, in¬ 
spection, repair and assembly of rear axle. 

Axle shafts and differential carrier assembly 
may be removed from axle housing for repair or 
rep .moment without removing entire axle assembly 
irom tne vehicle. For a complete inspection and 


rebuilding of the entire assembly, it is recorn-’ 
mended that rear axle be removed from tilei 
vehicle. 

AXL& HOUSING CHECK (Before Removal} • ! l 
At regular intervals, or when it is suspected; 
that rear axle is bent, a check should be made< 













REAR AXLE-LATE TYPE 


by Uie following method. This check can be made 
be-'ore the axle assembly j.s removed from the 
vehicle, and in that manner determine the extent 
of repairs required. The check is m v -'th 
conventional front end alignm.ent camber "and toe- 
in equip me Tit. 

\* ^ neCK bearing adjustment and arih:si 
oearings u required. Refer to Hubs and Bearings 
(Sec. 13 a 01 this manual). Check rear wheels 
aor run-out or “wobble” in the following manner* 

. a * P5ace vehicle on smooth level floor: then 
raise rear axle witli a jack and place supports 
under each side of axle housing 1 . 

„ cer/(; n.in that wheels are mounted sol- 

f. „ ° H anc * that wheel nuts are tightened 

hrmly. Position a spring type scriber or marker 
(^ime^ypc used to mark center of tire treads 
% non cnccking front end alignment), at . right an^Ie 
to i ear outside wheel rim. Point of scribe should 
oe placed 1/d" away from wheel rim. 

.. c * Evolve wheel slowly, and at the same 
time, note -i rim of wheel contacts point of scri.b- 
or or, if gap between scribcr boint and 
creases or diminishes, if run-out exceeds 3/32 
inch ne'v limits), wheel should be replaced 4h 
cue that gocs not exceed new limits. Perform 
one civ on Doth rear wheels,, 

2 Lower wheels to floor’ Place a conventional 
camber gauge on rim of wheel. Note reading if 
reading exceeds 0 decree, plus or minus 1/4’de- 
gree, axle housing is bent on that side. Reoeat 
checK on opposite wheel and note reading on camber 
gauge. If reading exceeds 0 degree, plus or minus 
/t oegu oo, that side is also bent* 

3. Place a conventional toe-in gauge between 
inner tires in front of rear axle under vehicle 
close to bottom side of springs. Note reading 
at_ eacn end of instrument; then carefully roil 
ve«iCi.e forward until instrument is close to bot- 
tom side of springs at rear of vehicle. Again 
note readings at ends of instrument, if second 
reading exceeds the first by more than 1/4 degree 
die side (right or left) of the axle on which the 
variation exists, is bent forward or backward as 
denoted by the reading. 

AXLE DISASSEMBLY 

(Key Numbers in Text Refer to Fig. 1) 

n rJ 3Cl0re and during disassembly operations, a 
preliminary inspection and check of all adjust¬ 
ments should be made to determine repairs r« 
quired. Proceed as follows: ' 

1. Disconnect propeller shaft universal., joint 
?' QIlve Pinion flange and remove axle assembly 
from vehicle as previously directed under “Axle 
Assemoiy Replacement” in this section. 

Of /m P K erl0rm , a v , isual check on the exterior 
< “ vlc hoUi>m e: foe leaks, damage, cracks, etc.. 
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hgurc 2 Typical, Differential Cate Shewing Alignment Marks 

which are usually detected before axle housing 

is cleared. Note all evident conditions to ass^ 

“ the re P‘ ur °f “de assembly. After inspection 

ty com Vf tQA > clean exterior of axle housing 

stm°hrVM Wii i h \ Sui£able cleani ^ fluid and a 
stiii^ bnsdea brush, or use steam cleaning. 

3. After differential carrier assembly"is' re¬ 
moved a ,.:,i housing, diecic drive pinion for end 
play and note if end play is evident. Check dif¬ 
ferentia, case assembly run-out and backlash be¬ 
fore removal of differential and make note of 
same for later reference during repair. 

4. A,, inis point hubs should be remover 

cleaned, inspected, lubricated, replaced and ad- 
jus..ea as outlined in Hubs and Bearings (Sec 19 \ 
m this manual.). 1 

DIFFERENTIAL CARRIER REMOVAL (Fig. 1) 

1. Remove axle shafts as previously instructed ! 
under “Axle Shaft Replacement” in this s^tiol 

1. Remove dram plug and drain lubricant from 

housing, while loosening differential carrier- stud’ 
nuts. 

3. Remove stud nuts and lock washers from 
housing to carrier studs. 

4. Be certain that differential carrier is sun- 
ported souidly, then proceed to pull complete car- 
ner assembly out of housing. 

DIFFERENTIAL REMOVAL FROM CARRIER 

, /• Pr lock from bolts (2) which 

-■.ock adjusting rings (13). 

2. Remove nuts from differential 


side bearing 
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Figure 3—Removal of Differential 
Sick Bearings (Too! No* CS-1047) 


cap studs. Make certain that bearing caps and 
carrier are -marked before removal; then remove 
side bearing caps (10) and cups (11), and Mi out 
diiiorential assembly including drive gear (8} ? 
s;a:ie bearings (12). Remove side bearing adjusting 
rings (13). 


DIFFERENTIAL CASE DISASSEMBLY 

!*< Mark both halves of case so halves may 
be reassembled in original positions (fig. 2). 

2. Remove side bearings. (33) from, each half 
of case, using special bearing puller CS-1047 
(fig. 3). 


3. Remove lock wire and nuts (5) from the 
bolts (9) which hold the two halves of differential 
case (18) together; then separate case (18). 

4* Remove side gears (17)., thrust washers 
(16) and (6), spider (7) and pinions (4). 

5. If either drive gear (8) or pinion (25) are 
worn or damaged, both must be replaced as ° 
matched 
alone 


Never replace pinion or ring gear 


PINION CAGE REMOVAL AND DISASSEMBLY 
(Fig. 1). 

1. Mark pinion cage (29) and differential car¬ 
rier (40) so parts can be reassembled in the 
same relative position. Remove nuts (37) and 
lock washers (38) which secure cage (29) on 
carrier (40). 

2, Install and tighten puller screws alternately 


to pull cage- (29) out of carrier; then note quan¬ 
tity and remove shim (39) pack frCnn carrier. 
Tie shims (3D) together so same shim (39) pack 
may be used at reassembly. 

3. Remove bolt (24) and retainer (25) which 
secure inner bearing (22) on drive pinion (2£); 
then remove inner bearing (22) from drive pinion 
(25) with a suitable puller. 

4. Clamp flange (33) in vise equipped with 
padded jaws. Remove cotter pin and nut (34) 
from drive pinion (25). 

5. Place cage and drive pinion assembly in 
an arbor press and press drive pinion out of 
flange (33) and pinion cage. Outer bearing (31) 
will remain in pinion cage (29). 

6 . Remove shim (28) from drive, pinion (25), 
Use special bearing puller (CS-1047) and remove 
inner bearing (26) from drive pinion (25); then 
remove oil seal (32). Inspect bearing cups (27) 
and (30). If bearing cups must be removed from 
cage (29), use brass drift and carefully drive 
cups out of pinion cage. 


r? 


T EA 

~ s i \ O 


AMD m 


INSPECT! 
UR 


CLEANING BEARINGS 

1. Immerse differential and drive pinion bear¬ 
ings in gasoline, kerosene, or other suitable clean¬ 
ing fluid. Leave bearings in fluid long enough 
50 fluid will dissolve and loosen old lubricant. • 
After bearings have been soaked in fluid a sul- i- 
ficient length of time, bearings should be alter!- i 
nacely slushed up and down and spun slowlv bo- i 
low die surface of liquid to remove old lubricant, !• 

2. Remove bearing from fluid, then strike largfe ]'. 
side of bearing flat against wooden block to jar I! 
loose heavy and larger particles of lubricant. Ro - 
peat until bearings are thoroughly clean. 

3. Rinse bearings out in clean fluid, then blew s 
bearings dry with compressed air. CAUTION: Do !' 
not spin bearings while blowing them dry with H 
compressed air. After bearings have been h)~ \ 
spected as later described in this section of the i 
manual, and bearings are going to be used, riio : 
bearings in differential lubricant recommended in i 
Lubrication (Sec. 13 of this manual), and wrap ! 
in clean clotn or papex* until needed. 


CLEANING PARTS 

1. Immerse all parts in suitable cleaning fluid 
and clean parts thoroughly. Use a stiff bristle 
brush as required to assure removal of any ac¬ 
cumulation of old lubricant, etc,, which may be 
evident. Remove particles of gaskets which may 
adhere to mating faces of axle housing, diffe-cL 
entiul carrier, cover oil seal retainer, hubs and 
node shalt flanges. Clean lubricant channels to 
pinion cage and differential carrier as required. 
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Clean housing’ breather. Make certain that axle 
housing is thoroughly cleaned. 

INSPECTION 

Whenever available, the M;u:~a Flux Method 
should” be "used on all steel par Is,_ except ball 
and roller hearing. This method is especially 
suited tor inspection at ground or highly finished 
surfaces for wear and cracks which otherwise 
would not be visible to the naked eye. 

INSPECTION OPERATIONS 

1. Bearings. Rotate each bearing slowly, and 
at the same time examine bearing for roughness, 
damage, detects, or wear. Note condition of bear¬ 
ing cage and replace bearing if cage is damaged 
or if any of the conditions previously noted are 
evident. 

2. Gears. Examine drive gear and drive pin¬ 
ion, differential side gears closely for damaged 
teeth, worn spots in surface hardening and dis¬ 
tortion. Examine bushings in differential pinions 
for grooves, or excessive wear and check fit of. 
gears on snider. Refer to "Specifications later 
in this section for limits. Inspect drive gear 
rivets for looseness, replace loose rivets. Check 
radial clearances between differential side gears 
and differential pinions on spider. Refer to ‘'Spec¬ 
ifications” at end of this section for limits. 

3. Differential Case. Inspect differential case 
assembly “Tor cracks, distortion or damage, if 
case is in good condition, thoroughly clean case 
and cover; then assemble case with bolts and mount 
in lathe centers or “V” block stand. If lathe 


l.s not available, install differential side bearings : 
and mount case in differential carrier as nire.c.i.cd 
under "Differential, and Drive Gear Installation” 
later in this section. Install dial indicator and 
check differencial case run-out. liefer to spec¬ 
ifications'” at end of this section, for run-out 
limits. Whenever run-out exceeds limits differ¬ 
ential case run-out may be corrected as later 
described under "Repair” in this section. 

4. Axle Shafts, Examine splined end of axle 
shaft for"twisted or cracked splines, twisted shaft, 
and damaged teeth on flange. If any oi above 
conditions are evident, install new axle shafts. 

5. Axle Shaft and Flange Run-out. Install aide 
shaft assembly in lathe centers or v blocks 
and check shaft run-out with, dial Indicator, if 
run-out exceeds limits listed under '"Specifica¬ 
tions at end of this section, discard axle shaft. 
Position dial indicator so that indicator shaft end 
contacts inner surface ox flange near outer edge 
of flange and check flange run-out. Whenever 
run-out" exceeds limits listed under "Specifica¬ 
tions” at end of this section, discard axle shaft. 

AXLE HOUSING INSPECTION 

1. Thoroughly clean inside of housing as well 
as outer ends. Temporarily install whe >1 hubs. 
Refer to Hubs and Bearings (Sec. ISA of this 
manual), and Lubrication (Sec. 13 of this manual)^ 

2. Adjust wheel bearing nuts so that hubs will 
just turn; however, do not lock adjustment at this 
time. Install axle shafts, dowels and nuts; then 
tighten nuts firmly. NOTE: Axle shafts should be 



Figure 4 —Housing Alignment,Check 
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F/gure 5—Typical Pinion Bearing Adjustment hnt 
(Tooi No. ABV-129) 

inspected as previously described under “Inspec¬ 
tion Operations" in this section, before instal- 
la t ion. 

3. Indicators, as shown in figure 4, may be 

maae locally Irom welding or drill rod (3/16” 
diameter) to dimension shown. Make certain that 
Lx? i i c> on a:dc s nai z s pLin.os bav e bocn re n-? r>y ^ 

Install indicators in place as shown in figure T. 
Radiator hose clamps of suitable diameter may 
oe used to secure indicators in position, 

4, aach indicator must be positioned at ririit 
ang,.e to its respective axle shaft alter is Se¬ 
cured in place. Both indicators must be in align¬ 
ment with each other. There should be a sJriht 
gap oetween the points as shown in figure 4. "In¬ 
sert a feeler gauge or measure gap between the 
indicator points, and make note of'this dimension, 

doth indicators in alignment, then 
rota.e noth shafts simultaneously. Make a check 
ox me gap dimensions between the indicators at 
four points 90 degrees apart, as shown in figure 
j*. A If uie gap at each Point exceeds original pre- 
&ap by more than V16," axle housing 
ben. at various points and should be straight- 
ened or replaced- & 

OIL SEAL INSPECTION 

Replacement of spring loaded oil seal whenever 
um. is disassembled is more economical than 
premature overhaul to replace these parts at a 
m ui e ame. Further, loss of lubricant through 
a worn seal may result in failure of other parts 
such as gears and bearings. 

Handle seals carefully, particularly when seals 
^oetag^instalied. Cutting, scratch** or curling 
M bb’ b p 0i ! eai seriously impairs efficiency 
"..‘I >■ > US * Perm at ex or equivalent around 

J. 1 ^,..bb U ? ter of seal is recommended to insure 
against leakage at that point. 


REPAIR 

Dif ferential Case. 


Excessive run-out on di.f- 


- ——tuji-uuc on an- 

feiemnd case may be corrected fry machining 


flange on gear side of case. Remove sufficient 
from . gear face of 1 1 an go on different nil 
cs.sc to correct excessive run-out. The metal 
muSi. be cut on a true plane removing iust enough 
metal to bring run-out within limits "listed'under 
Specifications" at end of this section. After 
differential case has bee:! machined, remove burrs 
ana clean case assembly thoroughly. 

jl£S!i? £-^ er Shaft Flang e. Whenever inspection 


indicates that exterior 


-ce of flange which 


contacts oil seal is corroded or pitted, the con¬ 
dition may be corrected by cleaning and polishing 
surface with a suitable abrasive doth. If clcam v 
ant, polishing surface of flange does not clear -A 
the condition, discard flange and install new parts' 

REASSEMBLY 

(Key Numbers in Text Refer to Fig. 1} • 

Before the axle is reassembled, make certain 
that all parts have been thoroughly cleaned and 

teat a thin coating of differential lubricant spec 
lied in Lubrication (Sec. 13 of this manual)/"I 

, j. . ; ~- L — M °'-a. suilaces to pre¬ 

vent scoring ol parts when vehicle is first placed 
in service. ■ 

New lock washers, gaskets, and oil seals are 

recommended throughout during reassemblv of axh> 

Maxe certain that all thread's on bolts,' screw'd' 

• “ good coition before they are in- 

... Adjustments must be carefully made to insure ; 
efficient and continuous operation* 

DRIVE PINION & CAGE REASSEMBLY f'Fi-n?, t ! 
and 5) 1 ° f s 

„„ U ***** bearln S -ups (27) and (30), into piri.n [ 
cage (x,9) if cups have been removed. \ *■ 

* Tess beariR S assembly (26) on drive pinion ) 
(2^) witn widest part of bearing cone (26) town id ■ 
gear teeth. Make certain that bearing (26) sent?! ! 
solidly against gear teeth. ■■■' j 

3. Install bearing spacer (28) over splined end ! 

°! f/A piJlion AS). Refer to “Specifications’/ 1 
at end of this section, for sizes available. Ins -rs 
splmect end of drive pinion (25) into pinion cage 
(-9, tnen install outer bearing (31) in cage (:?Y 
on top of spacer (28). ' 

a short or pipe of tubincr 

%uU flt over ^lineA end of drive pinion 
Wo), ana of sufficient diameter so that it veil 
bear on inner race of outer pinion bearing (31). 

) ; 1 Sll0lud 00 Gnort enough so that after instal¬ 
lation onto drive pinion is made, washer (35) can 
be puiced on top of pipe and drive pinion r-ut 
(84) screwed onto drive pinion (25). 

. 5 ‘ Tighten nut (34), 700 to 900* foot oounds 

toxque . with a torque wrench which will obtain 
a bearing adjustment of .000” to .002” tight when! 


\ 
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G. Install bearing (22) on inner end of drive 
pinion (25) arm Iock in place with new retainer 
(23) and bolt (24). 

1. Alter bearing adjustment is completed; re¬ 
move nut, washer and pipe or tubing from drive 
pinion (25): then install oil seal (32) in pinion 
cage (29). 

Make certain that splines on pinion (23) 
and >n flange (33) are cleaned; then install flange 
(■>3/ and oust slinger on drive pinion (25). Attach 
flange with nut (34). Tighten nut (34) with torque 
wrench 700 to 900 foot pounds torque. Align cotter 
pin hole. in drive pinion (25) with slots in nut 
(34) and install new cotter pin full size of hole. 

9. Dip end of pinion with roller bearing (22) 
in differential lubricant. Install cage assembly 
(29) in differential carrier (40) using same number 
and thickness of shims (39) between cage flange 
and carrier as were removed. Be certain oil 
holes in cage assembly (29) and shims (39), index 
with those in carrier (40) to assure proper lub¬ 
rication. Install nuts (37), and new lock washers 
(38) on studs (36). Tighten nuts firmly. 

DIFFERENTIAL CASE REASSEMBLY (Fig. ,1) 

1. Before assembling differential case,'’"ascer¬ 
tain that differential case run-out has been checked 
as pi eviously 'described in. this section under 

Inspection Operations.” 

2. Dip side gears (17), pinion gears (4), thrust 
washers (8 and 16) and spider (?) in differential 
lubricant; then permit excess lubricant to drain 
off parts. Install pinions (4) and thrust washers 
(6) on spider (7). Install washers (16) on hubs 
of gears (17). Place one gear (17) and washer 
(16) in left-hand section of case (18), position 
spider assembly on top of gear (17), then install 
Oilier gear (17) and washer (16) on top of spider 
assembly* 

3. Place right-hand section of case (18) in 
position on top of left section of case. Alignment 
marks (fig. 3) on sections of case must register 
correctly to be certain that case is assembled 
in original relative position. Insert bolts (9) into 
left-nand section of case (18) and through right- 
hand section; then install nuts (5) on 'bolts ho) 
and tighten nuts firmly. While nuts are being 
tightened, align slots in nuts (5) with holes in 
bolts (9) se that lock wire can be installed to 
lock nuts in place after nuts (5) are tightened. 
Insert lock wire through bolts, draw wire taut 
and secure ends of wire together. 

4. Assemble drive gear. (8) onto differential 
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Figure 6 Typical Metho of of Checking Backlash 


case (X3) ? install bolts (41) which are used! to 

8} ; th xi t j ghtoa 


attach gear (8) to case (18L then 


(41) securely and insert lock wire (42) through, 
iieads of bolts (41) in such a manner so that 
aock wire will tighten ii bolts loosen... 

5. Install bearings (12) on case hubs (18) with’ 
a suitable piece of tubing which will bear on 
inner race of bearing (12). Make certain that 
bearings seat solidly on hubs of case, 

DIFFERENTIAL CASE DRIVE GEAR INSTALL¬ 
ATION (Fig. 1) 

u .install bearing cups (11) over differential 
bearings (12). Make certain that dowel pins are 
tight in bearing caps (10)* Position different ml 
case in carrier and install bearing caps (K)n 
Turn nuts on bearing cap studs up tight and then 
back off sufficiently to allow adjusting rings (1‘L 
to turn, ° v ”’ i 

2. Screw adjusting rings (13) into place id 
carrier (40) and tighten rings to seat beariiv-nL 
Ihen bacK rings (13) off until differential turnA 
freely but with no perceptible end play, 

3« Adjust relative position of pinion gear (25) 
and drive gear (8) so back ends of gear terth 
aiflush and. back lash is within limits given 
in "Specifications” at end of this section. Position 
of drive gear is adjusted by turning adjusting 
rings (13) in carrier (40) to relocate bearings (12)., 
Left-hand adjusting ring must be tightened same, 
amount as right-hand ring is loosened,, or v.icc 
versa., to maintain correct adjustment of side bear¬ 
ings, Pinion gear is moved in or out by removing 
or ao.di.ng shims (39) between carrier (40} and 
pinion cage (29), Refer to “Specifications'* at end 
of this section for th 1 ckness of shims avaliab 1 e«, 
When cage (29) is finally assembled be sure oil 
holes are in line , 

4, Paint drive gear (8) teeth with a mixture- 
of red lead and light oil. Turn drive gear one 
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INSTRUCTIONS 


!—Instclf pinion with pinion bearings odjnsW W 
proper enc-piay. Install difToreniial assembly so that 
wnn searings properly adjusted there will be suffi. 
° e " f . oockicsfl to permit find adjustment of HnAi 
pennon to bring heels of teeth flush. 

2- Paint throe or four teeth of drive gear with red 
end or mission blue and rotate pinion until bevel 
gear makes compfete revolution. 

3- Vary fosition of pinion and drive gear as per 
cnart udil proper tooth contact is obtained. Be sure 
j . sufhc,ent backlash has been allowed so that 

WghspoN r being revo!ved w ^out any 


Move gear in this direction to 
correct condition shown at D, 


DRIVE SIDE THICK END, 





I V „ 

COAST S)DI. 


A—Check adjustments on drive side of 
drive gear tooth. Coast side will th **n 
outomeJJcdly show a desirable fpofh 
contact when adjusted correctly. 


.c ,c 

z: % 
o c 
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PINSON GEAR 


Move gear^ in this direction to 
correct condition shown at C. 


WORKING DEPTH 

! 

-FACE 

4 >-_FLANK 


BACKLASH 

SEE SPECIFICATIONS' 

;e/ 
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-Shows correct tooth contact. 


fiijj. 




j 




r 



D-Shows short contact at toe. To cor- 
toot, move drive gear away from oinion. 
Tnen move pinion toward drive gear to 
agom secure correct backlash. 


E-onov/s heavy contact on flank or 
tower portion of tooth. To correct, move 
pillion away from drive gear until con¬ 
tact conies to full working depth of 
gear tooth without breaking contact at 
tianK. Then move drive gear toward 
pimon to secure correct backlash. 


F-Shows heavy contact on face or 
upper portion of tooth. To correct, move 
pinion toward drive gear until contact 
covers Honk of tooth without breaking 
comae} ot face. Then move drive gear 
away from pinion to secure 
backlash. 


C—Shows short contact at heel. To cor- 
r<Kt, move cnve gear toward pinion, 
ihen move pinion away from drive gear 
to again secure correct blacklash. ' 


correct 


hgvre 7—Gear Tooth Contact Chart 
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z ompief o v ov o 1 ai icn i w c j r • v ct i on cl’d v iv i. n ::t r ot a U on 
Examine tooth contact impressions and refer to 
"'Gear Tooth Contact Chart/' f.h:ure 7. Chart 
explains i.n detail method to follow to obtain correct 
tooth co aieck 

5, Alter completing adjustment of tooth contact 
and backlash, (fig. 6} tighten side bearing cap stud 
Tints fully and install adjusting ring lodes (3) and 
bolts <2)« 

Bac klash- 

Bevel gears are cut to have a definite amount 
of hacidash which varies according to the pileh 
and operating conditions. Tills backlash is neces¬ 
sary for the safe and proper running of the gears♦ 

If -gears are set too tightly they will be noisy, 
xvear excessively, and possibly score the tooth 
surfaces. Use a dial indicator (fig, G) to adjust 
bevel drive gear and pinion gear backlash. Refer 
to * ^peeificali oils ,&t .end of this section for limits. 


r-JtrERENT1AL CARRIE R INST A L L AT ION 
X. .Be certain flanges of carrier (40) and hous¬ 
ing (14) are clean and smooth* 

2. Place a new gasket (43) on housing, 

3- Install carrier in housing and install new 
lock washers (19) .and .nuts (20), tighten nuts (20) 
up -evenly to prevent distortion of flange. 

' 4* .Connect propeller, shaft at pinion flange* 
Refer ,to Propeller .Shafts (Sec* 18 of tills manual). 

5* .Make certain that drain plug is installed 
*md tightened .firmly* Fill axle housing to proper 
level'using correct lubricant as specified in Lub¬ 
rication (Sec* 13 .of this manual). Be sure to 
replace '.and .tighten tiller plug. 


COMPLETING .ASSEMBLY 


.1* Before .installing axle shafts, (1) and (15), 
be Bure that hubs have been removed, cleaned, 
inspected, bearings lubricated, replaced and ad¬ 
justed as later directed in Hubs and Bearings 
'(Sec. 19 A of this snanual). 


TP 3? 3$ j 

Figure 8—-Axle Shaft Flange Installation 

2* Install axle shaft (fig* 8) as previously 
directed under “Axle Shaft Installation” in this, 
section. 

3* Install axle assembly as previously directed 
under ff AxIe Assembly Installation’ ? in this section,, 

LUBRICATION-' 

Lubricants generally available for differentials 
thicken considerably after use due to oxidation 
and chemical reactions resulting from r ormal 
service conditions. This thickening seriously j.n> , 
pairs lubricating qualities of lubricant and, if 
neglected, will finally result in semi-solids which 
will adhere to sides of housing and afford no 
lubrication whatever- It is essential, that, in ad¬ 
dition to checking level of lubricant, its condition 
should be also considered. If there is any evi¬ 
dence of thickening differential should be drained 
and thorough c 1 eaned , 

Checking level and condition of lubricant fre¬ 
quently, together with periodic draining and re¬ 
filling, is the best way to prevent lubricant thick" 
ening. Proper interval for refilling, as well ;,s 
correct lubricant, is given in Lubrication (Sec* 
13 of this manual). 



SPECIAL TOOLS 

Reference is made to special tools in this section* These tools, or their equi¬ 
valent, are necessary and are recommended to more readily and efficiently accom- 
;pksn .certain service operations. The tools, however are not supplied by CMC 
Truck k Coach Division. Names and addresses of vendors or manufacturers are 
shown as .a reference, and since such vendors are the suppliers of these tools, in- 
dar.niau.on regarding availability, price, etc., should be obtained directly from them. 

\ 


Tool No. 

Name 

Vendor C 

.AliV—129 

Pinion Bearing Torque Tester 

ABV 

'€.$-■ 1047 

Bearing Puller 

cs 

Tendor Code 

Name and Address 


7Cbv 

K, R. Wilson Co, - Buffalo, N. Y. 


€8 

Curtiss Smith Mfg. Co, - Fottstown, Pa. 
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specification: 

(New Limits) 


I'vpe 


Type 


Drive . 0 
Housing 


Di ffere ntial 
Number of Pinions 


GEAR RATIOS 

Standard., _______ __ 

Optional.. _ „. 

Optional ______ 


Differential Bearing Adjustment „ * « 
Differential Case Run-out _ _ _ _ 
Sj.ae Gear Thrust Washer Thickness 
Pinion Thrust Washer Thickness 


Clearance Between 

Pinion and Spider7 ______ 

Side Gear Hub and Case 

D Mv j? i rn on Cage As s e m bly 
Inner Bearing T7TTT7TTT7 
Outer Bearings _ 

Adjustment. 

Drive Pinion Spacers (Shims) ] 

Drive Pinion Backlash Adjustment 
Shim Sizes Available 3 @ _ _ . _ 

pin ion £ Bevel Gear Adjustment 
Pinion and BeveTGear" SackEST. . * 
Method of Adjustment ______ 

Axle Hou sing 
DistortionTT. _ ,. 


Axle Sh afts 

Drive Flange Run-out Not to Exceed 
ShaXt Run-out at Center .... i/.T. 

Number of Splines ........ . 

Backlash Between - 

Side Gear and Axle Shaft Splines . 

Diameter - At SpUned End.. 




‘ *.Late Type 

Full Floating Spiral 
Bevel Angle Pinion 

;.* Hotchkiss 

..... Banjo Type 


............. 3-Z/U; 1 

*/ .......... . 4-'l/8cl 

Adjusting Rings (See Text) 

* .. • .002 Max! 

*•-. .0.121'" - .125” 

* .0.050” - .062” 


0.003” 

0.008” 


.007” 

. 012 ” 


.- • Straight Roller 

........ Tapered Roller 

■ • • . . Spacers (See Text) 
375” - .427” (.002” Steps) 
Shims 

• .005” - .010” - .020” 


0.008” ~ .012” 
.. * • • (See Text) 


. - 1/16” Max. 


.. 0.005” 

1/16” 

•.. • -A 16 

4 ..... . 0 . 001 ” - . 005 ” 
. 2.372” - 2.377” 
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1 he body comprises the main structure of the 
vehicle. Unlike conventional motor cars and trucks, 
separate frame is not used, all units such as 
power plant, running gear, steering system, etc., 
being attached directly to body. Bow center of 
gravity, reduction of weight, and flexibility of 
structure are achieved through this design with¬ 
out sacrifice of strength. 

Since separate frame is .not used, all road 
shock, driving and braking stresses, etc., are ab¬ 
sorbed by body framing and outer panels. A small 
amount of twist or undulation occurs in body, as 
complete rigidity of the structure is not desirable. 
It is therefore important that body be regularly 
inspected for loose rivets and bolts. 

Entire vehicle should be regularly inspected 
for condition of paint and for corrosion damage, 
with particular attention given, to underside. In¬ 
spection should be made more frequently in freez¬ 
ing weather due to the corrosive effects of road 
de-icing^ materials (salt, calcium chloride, etc.) 
on metal. If inspection o is closes any evidences 
of corrosion, paint failure, or bare metal, cor¬ 
rective measures as outlined under if Painting 1 '* 
(latex' in this section) should be immediately em¬ 
ployed. 

EXTERIOR MAINTENANCE 

Both painted surfaces and polished side panels 
should be protected by a coating of wax, applied 
at regular intervals. Periods between-applications 
> lioulcl be sufuaently short to assure continuous 
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protection of the finish. Any good body wax can 
be use, for both painted and polished surfaces. 
Wax should be applied immediately after coach 
has been cleaned, by spraying or other means. 
Wax should be rubbed down either with a lamb’s 
wool polishing wheel or by hand. 

Both polished and painted surfaces can be 
cleaned with mild soap and water. When necessary 
to remove previous wax coatings, gasoline, c.r 
similar solvents meeting local fire and heal*';-, 
regulations may be employed. 

Hard, alumilite finish on fluted side pane: 
is produced by an electrochemical process. Alu¬ 
milite coating is abrasion - resistant and mav 
be cleaned, if necessary, with a mild abrasive 
cleaner. However, alumilite like other aluminum 
is attacked by many acids and most alkalies.’:. 
Consequently, considerable care should be take 9 
in the selection of chemical cleaners. Numerous : 
joints in side panels make use of even inhibited 
alkaline cleaners inadvisable, due to difficulty in 
removing all traces of cleaner. 

INTERIOR MAINTENANCE 

Cleaning Painted Surf aces 

Clean surface with cloth dampened in gasoline 
then rub with polishing compound. Rub with clean 
cloth until original finish is restored. 

Cleaning Rubb er 

Use soap and water for cleaning rubber. Do 
not use gasoline, since gasoline attacks rubber.. 
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BODY 


Cleaning Metal 


T , --—. en( * includes front destination sitrn windshn^d 

Use paint thmner or any good metal polishing front bumper, spare tire compartment 
compound lor unpainted metal surfaces. and retracting step. V * ' l 


Cl eaning Wind ow Glass 

Use any standard cleaner which does not attack 
paint. Apply cleaning solution, then rub with cloth 
dampened in water. Rub with clean cheese clo.h 
until dry. 

Cl e a ning Light Fixt ure- Glass 

Semi-frosted glass can be cleaned with com¬ 
mercial muriatic (hydrochloric) acid. Remove 
glass from coach since acid will damage adjacent 
parts. Protect hands with rubber gloves and wear 
Pour a small amount of acid on glass 
and rub gently with a clean cloth. Rinse with 
water and dry before installing in coach. 

BODY STRUCTURE 

Body and integral underframe are. of all-metal 
construction. Underframe and body are built as a 
unit forming, in. effect, a girder-type structure. 

I- 00 / 1 - composed of underframe, sides, front 
end, rear end, floor, and roof. Baggage ’ racks 
are formed by underframe, floor and "sides; in¬ 
side package racks are suspended from carlines 
and upper side posts. Engine is mounted in rear 
of vehicle, supported by roof structure. Some 
details of body construction are shown in figures 
1 and 2. 

UNDERFRAMING 

Body underframing consists of longitudinal 
members over front and rear axles, to which 
running gear is attached. Two longitudinal chan- 
ne».3, which form part of front longitudinal mem¬ 
bers, are also attached to rear longitudinal mem¬ 
bers. Baggage compartment bulkheads and com¬ 
partment oulkheads and compartment floor are 
attached to longitudinal channels. Seat floor is 
supported by longitudinal members, bulkheads 
and floor side rails. 

BODY SIDES 

Body side is composed of posts, plain side 
panels, window panels, rub rails, brackets and 
reinforcements. Sides are attached to floor side 
rads, bulkheads, and baggage compartment floor. 

'Y fiuR-d panels are attached to plain side 
panels. Side includes several small doors for 
access to batteries, surge tanks and fuel filler 
capo. Baggage compartment doors are also in¬ 
cluded, being hinged to floor side rail, 

FRONT END 

1 ront enu, which contains dnver^s compartment 
is composed of posts, panels, mid castings. Front 


REAR END 

Rear end is composed of panels, posts, brackets, 
castings, rear window, and engine compartment 
doors. Engine is supported by rear end structure, 
wnich also contains electrical control compartment. 

ROOF 

Roof consists of posts, carlines, panels and. 
drip mouldings. Roof is attached to side posts' 
and window panels, and to front and rear end 
structures, 

BAGGAGE COMPARTMENTS ? 

Three transverse baggage compartments are 
located under seat floor between front and rear 
axles. Compartments are accessible through doors 
in both sides of vehicle. Cooling evaporator (if 
used) and heating radiator are located in 'trout 
center of forward compartment. Air conditioning 
(if used) is located m left side intcrmeci.ate 
compartment. Radio compartment is also located- 
in intei mediate compartment, accessible from front 
left-hand door. 

PACKAGE RACKS .' 

interior package racks extend along each side 
of coach above windows. A narrow package rack 
connects side package racks above rear windows. 
Racks are supported by roof carlines find pond. ■ 
Lower part of package racks contain air doc's 
for distribution of conditioned air to interior: .1 
coach. j • 


INTERIOR PANELS 

Masonite roof center trim panels are att; 
to carlines by moulding retainers, held with 
Upping screws. Snap-on mouldings attach dii 
10 1 Stainers, Lower masonite side panel* 
held at top and sides by mouldings attached 
wire clips. Bottom of panels are held in ch 
°f sinless steel kick panel. Kick panel u 
tached to side posts with self-tapping screws 
is held at bottom by channel, in cane I which 
over floor covering and floor rail. 
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EXTERIOR PANELS 
Interior panels must 
to exterior panel, rivets r 
eis” for panel removal 
If riveting of exterior 


be removed for access 
Refer to “Interior Pan-; 
instructions, 
oody panels is nocesL 


sary remove moulding strips, then remove screws 
from upper panel moulding retainers. Seats must 
be removed before kick panels can be’ removed. 
Remove moulding clips carefully from lower panels! 
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Remove insulation carefully to avoid necessity 
.'uf replacement due to damage. 

To avoid stripping threads, do not over-th;hlon 
: i• if -1;- pp ing sc r ows. Hov v ve r, i r thr e ads a r e 
; i. n;:?pe<', u se ex; s t: ?>=t ho1es and o nad.oy n ox i 1 arg c r 


in exterior panel, seal ail 


: X-lS t 

; . : 7 . !.'• s < . R “ t ap p \ J > £ <■-. ( 

.••onl 

When installing 

.lure, 

points of juncture w. 

: nerve. 

c a u 1 xing co mp o un d 


“Special Materials' 

and 

INSULATION 

>osts 

Body sides and 

end 

.by means- of fibre £ 


sulation^ between inner and outer panels. Engine 
compartment is coated with sound deadener com¬ 
pound to prevent entry of engine noise, heat, and 
fumes into body interior. Underside of floor in 
left side of intermediate baggage compartment is 
insulated to exclude heat and sound from- air con¬ 
ditioning engine. 

Side and rear windows are double-glazed to 
reduce heat transference and prevent fogging. 
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REPAIR AND REPLACEMENT 


GENERAL 

In the event of serious collision the Technical 
Service Department of CMC Truck and Coach 
Division will furnish dimensional data, sketches, 
and other information upon request. 

Body and underframe can be repaired and 
replaced by competent craftsmen with proper 
tools and equipment. 

_ Meanwhile preliminary work can be started, 
using dimensions given in figure 3 for checking 
purposes. 
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REPLACING BODY PARTS 

Whenever repairing or replacing aluminum 
pai ts, cai. efully jioliow accepted and recommended 
practice. The Aluminum Company of America 
•will furnish, upon request, booklets titled "Riveting 
A*coa Aluminum” and "Welding and Brazing Alcoa 
Aluminum”. The booklets explain detailed pro¬ 
cedures necessary in the repair and replacement 
Oi al u min u m p ar ts . 


h i open p rec aut ions mu s t be observed, partic- 
uldi ly with reference to welding, reinforcing 
corrosion prevention, and replacement, as follows 

aiuminum s tr uc tu ra j. me m b e r £ 


1. Weld ing of 


—--x- r .EiiiTLiT:_r L “ * c; - au 1 u . uj sj r i 

or any aluminum parts subject to "strain or corn 
pression, Is not recommended. To maintain prope 
oody strength, replace damaged posts, carlines 
, other structural members with new part; 
ootained from the factory. 


2. To 
num, all 


prevent galvanic corrosion of alumi- 
surfaces of dissimilar metals in con- 
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Figure 3 —Di m e n stone d Cross Sect ion of Body- 


tact with aluminum must be properly coated with 
paint and/or plating. This also applies to attach¬ 
ing, parts such as bolts, washers, nuts, and rivets. 
Refer to "Repainting Aluminum Parts'' and “Paint- 
ing Nev/ Aluminum Parts” later in this section. 

CAUTION: Avoid mixing steel and aluminum 
structures or parts when making repairs. Do 
jQQt substitute steel for alumin um in understruc■- 
etc,, although steel can lJe~~used 
for support fittings for separate units, such as 
air tanks, control rods, etc. Greater deflection 
(lower modulus) of aluminum causes steel mem- 
hers to tend to take entire load when used in 
combination with aluminum parts, 

STRAIGHTENING 

Use of heat when straightening structural oarts 
oi body is not recommended, since heat affects 
structural characteristics of certain alloys and 
especially heat-treated parts. Body structural 
members should be straightened cold; any part 
bent or buckled sufficiently to show strains or 
cracks after straightening should be replaced, or 
properly welded and reinforced. 

CUTTING 

When cutting a structural member, cut at an 
angle of 30 degrees. Thus, actual length of cut 
is twice width of piece being cut, and stress or 


\ 
















P.'tj [0 ijii 


BODY 


.C. H £AA1 N 7EN A HC .P MANIIA l 


r C»,t S “c,?t 0V H er * 1 ,°” 8Cr *** wold- 

- XA ” can be done by torch ohh A „ fy ; 

of saw i« i . y ulcn > aunougn use 

1%V preierrea sin nr- ^ !T f ; f , 
less nntcri-»i ««■ cut 1& meaner and 

—>. t l x ,i d l x s removed 


HE IN FORCING 

« 4 *a,*sr, y??** ■*p*« o, vc- 

are integral; therefore. drivYgYresse- ^ f rame 
are transmitted throughout- body p*w ainS 
Point of aomr-nnf fo*i " XX y l ' Hemforcinj? a 

lying ““ *"»" v '“ houl donecU "‘ 
other nwk ' . Is -> nm y transfer stress to 

resultant dgeve°YrIe)YYncY^- UCh Stress ’ with 
is ^ed to 'wY.TT.iS'SJtoSr 6 Y Iy 

Part of body may nullify lit in . force , ment in 
vehicle. f Wy tne design of entire 

Reimorcements can he m-i,, r 

or channel stock, whichever is most m tY ff" 
purpose. Use n f , 10st oUJlaD ^e for 

.f; £~f™LLr -tz: 

tog ,o distribute ioad ev«y h „ver 

be r iv< , t0 d ? 1 Cimorced. Reinforcements should 

io oroken part. iU 

RIVETING 

num C parts. UminUm ri " tS ‘ hMd >* “«« *» 

100 %“Ses s Of o/pH f 1 ; s Sl, .!““ be “Wroximately 

Hvet diameter l X £,£/„?** 

and number used. P ' nccnt up0n spacing 

Replacement of body mrt-o 
removal of rivets ir L/ 1 neces sitate 

be removed most ea<- : lv h< 7 f aS8S * Rivets can 
with a sharnT ! 7 y cuttm S °« rivet head 

a center Center of ^et with 

drill slightly GIU ; mg out riv et with a ' 

C£Ln also be dnvln oiTwi^ ° f , rivet * Rivet 
being drilled out deim-,-r th punch » Instead of j 

Of motor,a, rivetid ?, 'r“f, T] ^ Md s ‘“ 

oot » groove across center ot !£*?’,'”? cut 1 
a cape chisel before r U t^ r Z -iff i , Ct heaa with 1 
chisel. ” & off head with a flat , 


particularly roof nnnpk 0 „,_ . , 

^ given to proper s^TS^T^T 

HS c ~: 

essary ; 0 ; Pn ,’ b recommended wherever ne,- 
y t0 CAClude water, dust, cold, and air. 

DINGING AND FINISHING 

Paint is quickly scuffed'off sharD dpnto l • 

bare metal exposed to cordon V ^ l v “ s - : 

Proper metal finishing to Deduce a JXT “ ^ 
surface should th^nk-,,. ■ . t , ce a ^ air k smootn ’ 

Application of’ hammcrY” 0 ' ^ underestim atec. 
.0 stretch the ’STJJSSU T ‘ 

possible a. spoon shonm i S&1 f ly ’ Whenever 

a M Re,.£ dat- d e-mem h ”5“ ta "' p >« 
ward in direction oppSLVt'o force'wtfch^- 
damage, fa this way metal «*„, ® \ CkU;5ec 

damage occurred, are relieved UP whea ! 

PAINING 

Aluminum corrodes l WK * ns i w „ ji 
rusts; under certain coMu«n“ ,t ^ ^‘ el 
rapidly ti 

dait-wY/ ms pec.ted regularly f 0r corroP ^ ' 

order ^had'eorrective^me-e ° E • 

as necessary. <-«-ures may be applied 1 • 


WELDING 

Hefei’ to note earU^v* in n ■ 
welding - of structural^pails^ S ' Section ' regarding 

of weld is lo 1 ’>p^ recomroendcd as heat 
mi zed , vi n dna ourn »>e of material mim- 

member-rTill or T2°*' . Wh6n a' cm 

rods should le af ^^ P ° mpietely - Welding 
Parts to be welded. ° ‘ L/ Same rnateriai as 

SEALING 

reP ‘“ ing ,ro "‘. «*>, cear paMls , ^ 


REMnCTtNO ALUMINUM PARTS 
■i*- Thorough „ 

rosion product's, 'rise Yd AU co ^ 

must be removed." 'poi*vent i0reign nmth ^ 
steam cleaning, wire bm‘ s i,hcr Clea . ning ' Pressure 
methods are recommended"'' 3 ’ ^ ^ Sandin ? 

ganic* soXT- ^ T * 

iS 2 iSLOlL.aluminu 

ticulf to remove“~nd ' *r t ' nn,fcr 1S ve ry d.i -i 

metal corrosion n’^ . there 1S no evidence Lf 
- 

tassidm dicLomntt. 5 .?, <!lchr0 ” !ale op go-i 1 

male in one quartVm-nm °™ Ce5 

AP! ? %«?**■ A11 “ pi-ta''"*” rtaC<!S 1 ; 

63-1016 el Arco C 2 C ,f r -3» 8 1 o- S “ Ch “ ^’° nt i 

^PP^y primer. orpfp^nhUr u„ 
very thin coat. Frooeriy^nr ' paying iir.a<.-. 
greenishin color- •'piir,.' v V/ J| ‘ ea primer will be j. 
a coating, if ° 1Ur indicates too heavy • 

obtained, use of a red o ;Zl Zf^ Cannot be 
ni ended, but onl^ i31n:aer is recoin - - 

5. Apply finish fc °coSL: en,erBenCy ; 

quirt; R i ^]or de ;Yv C S and - 0ther parts not re- ^ 

or equivalent: Reduce 5 partPof D- £ S' 1 "’ * 

clear Duiux with j r- S X 1 DdPunt RC-147 . i 
Un 1 part Du co #3637 Thinner. 
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ad ; d “ P ov ‘ nc! - s Alteon (aluminum) PAINTING NEW STEEL PARTS 


p a: > 1 o } st j r r i n g rn j x iu r e t h ore u.c lily. 

R s-yiuhetic aluminum enamel is not available, 
.Ui> .-.yii.iu;!..:c or omer 'iiuonel, aluminum i aequo r , 
or otnor lacquer, in that order, mav be used- 
only materials made by a reputable manu- 
tUCiUrer should be employed. Then" apply one 
heavy coat of asphalt-base sheet-metal cieadener 
approximately 1/32 inch tiiick. Special spray 
equipment, including pressure tank, must be used 
)f deadener is applied by spraying. 

b. j. o exposed body parts, apply air-drying 
surfacer and color coats in accordance with stand- 
ard practice. 

REPAINTING STEEL PARTS 

The. foregoing procedures may also be applied 
to Steel and iron parts, with following exceptions: 

* phosphoric-base metal conditioner 

such as ' Metalprep (Neilson Chemical Co.) or 

^ Deoxidine (American Chemical Paint Co.) or 
cqu,va*ent, is recommended in preparing steel 
" ° r t p d ■' j - 3 n 1 h e s e m a t o r i a). s v a r y i n me i h o d n f 

t uio. use, and should be employed only 
directed oy the manufacturer. 

2. Both organic and alkaline paint removers 
may be used on steel parts. However, if alka- 
me removers are used, all traces of alkali must 

be washed off before primer is applied. 

3. Oxide-type primer is recommended for use 
on steel parts, instead of zinc chromate primer 
/unc chromate primer should not be used on steel 
unless-parts have been slightly roughened by sand- 

PAINTING NEW ALUMINUM PARTS 

1 When . stalling new aluminum oarts or new 
parts which contact with aluminum parts in as¬ 
sembly succeeding procedures should be followed- 

1. remove from vehicle old parts to he re¬ 
placed. *" 

2. Treat all exposed sides of adjacent oarts 

^cording ,0 

Paragraphs 12, 3, and 4 under "Repaintin', \ i, - 
mmum. Parts'’ if aluminum; if steel lreat%<- in 
Paragraphs I, 2, and 3 under "Repai„U„ ff SeS 

fn *' P , rime coat ^le S of new parts to be 
_ cd as outlined in paragraph 4 of “Repaint- 
- g Aluminum Parts,” and paragraph 3 of "R e - 
part =-" V- or cadmium 

nuS vSr „ Wasn f s ’ and nuts - Dip all bolts, 
to dry) * rivets in primer a«i allow 

as ne ' V parts ’ 7 en finish coats 

minum po-fU’ paragTapb 5 of “Repainting Alu- 


The above procedures may be applied to new 
.,7‘ . : ‘ s •-'•'-eept taat oxicie case pri- 

i: - ec-jUiUiendod m place of zinc chromate 


NEW VEHICLES 

CAUTION: Vehicles delivered in surfacer 

with co.or coats omitted, should be painted im¬ 
mediately upon receipt of vehicle. Primer and 
surfacer coats afford little protection against cor¬ 
rosion. Main purpose of primer is to bond suc¬ 
ceeding coats to metal while surfacer coat is. 
used only to smooth out any roughness in sur¬ 
face. Both primer and surfacer coats are porous 
in nature; severe chalking will occur rapidly with 
possible flaking during freezing weather, unless 
vehicle is promptly painted. 

Due to deterioration of surfacer, accumulation 
of road film, etc., while in transit, satisfactory 
coating and prevention of corrosion can be achieved 
only by proper preparation. 

. ^* v/^sh v^mcic thoroughly with clear water. 

» -' “ j ■■-j j. Ci. j vJuc a.* c i e <i n e r s 

2. i Lorougnly sandpaper surfacer, using drv 
paper of -light weight grit, preferably 350-400 
gra e. If vehicle has been in service, it will 
oe necessary to remove virtually all of the 0"i*- 
mal surfacer by sanding. 

„ 3 - A Pptf a coating of a good grade of sur- - 

iacer and allow to dry thoroughly (at least 8 
hours, preferably longer). Sand surfacer, using 
sandpaper of 350-400 grit. b 

4. Apply color coats in accordance with stand- 
ard practice. 


Vehicle has two passenger doors - front en- 
trance and emergency. Both doors are sedan type 
hinged at front, and .open outwardly. 

ENTRANCE DOOR MECHANISM 

bv h!fT Ce d °° r iS hand ' operated controlled 
uy handle on windshield ledge. Door oner-diner 
jnoctailsm is musimed » 

7 0 designed that ^ Is locked firmly in either 
1 ily open ’ or Iu Ry closed positions. Door, however 

- : e 0P b r f ?“ 0UtSide by Passing door lock 
le ease button, located on outside of front panel 

forces r ° nt . emblern light Pre ssing release button 
•■.orces iock past center, releasing door. 

00 ‘ can operated either independently or 
m conjunction with retracting step. 

OPERATION 

(Key Numbers Refer to Figure 4) 

f,\ D °° 1 ' iS °P? ned ;md closed by rotating knob 
\-0. Motion of handle (2) turns door control tube 
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SECTION B-B ' 

Door Operating Knob 
Door Operating Handle 
Door Control Handle 
Fulcrum Pin 

Door Control Handle Level 
Retracting Step Lift Rod 
Door and Step Control 
Interlock 

Door Control Shaft Bracket 
Windshield Ledge 
Control Rod Housing Tube 
Door Control Tube ’ 
and Lever 
Step Control Lever 
Door and Step Control 
Bracket 

Front Comp art merit Floor 
Sheet 

Door Operating Rod Yoke 
Step Operating Rod Yoke 
Step Operating Rod 
Door Operating Rod 
Step Control Tube Screw 
.Eye 

Step Control Yoke 



18 Door Operating Lever Yoke 

19 Door Operating Lever Shaft 

20 Door Operating Lever 
^-1 . Door Operating Lever 

Roller Pin 

22 Door Operating Lever Roller 

23 Door Operating Lever 

Seal Shoe 

24 Door Operating Lever 

Front Seal 

25 Door Operating Lever 

Rear Seal 

26 Door Operating Lever 

Seal Guide 

27 Door Roller Track 

28 Door Operating Lever 

29 Bell Crank Front Bracket 

30 Step Control Bell Crank 

31 Bell Crank Shaft Rear 

Bracket 

32 Bell Crank Through Bolt 


37 

38 

39 

40 

41 

42 

43 

44 

45 

48 

47 

48 

49 

50 

51 

52 

53 


fL*—*53 


Bell Crank to Cross Shalt 
Lever Rod 

Cross Shaft Short Lever 
Balancing Spring Roller 
Retracting Step Balancing 
Spring 

Retracting Spring Eye Bol. 
Spring Eye Bolt Adjusting 
Nut 

Spring Eye Bolt Lock Nut 
Step Operating Cross Shaf- 
Cross Shaft Bearing 
Operating Lever 
Front Operating Lever 
Rear Operating Lever 
F rent Track Operating 
Bracket 
Rear Track Operating 
Bracket 

Stop Roller Track 

Step Bottom Plate 

Step Side Plate 

Stop Roller and Bearing 

Front Underframe Bulkhead 

Roller Reinforcement 

Holler Track Stop „ 


Rod 

Rod 


figure 4- Entrance Do or and Retracting Step Mech 
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.nidle-ver (8), transmitting movemopt through yoke 
■i:Hc operating rod (15). Operating rod actuates 
, r operating lever (20), moving roller (22) in 
ir.'C'r- (o *! io coon or close cioor. 

;{<■ tract:rg stop is operated in cor.junction with 

- 'i.uiaif uo Downward pressure on knob 

it) causes handle (2) to fulcrum on pin (3) rais¬ 
in? retracting step lift rod (5). Lift rod moves 
Coor and step interlock (5A) engaging pins in 
holes in door control tube and lever (8). Step 
control lever (9) and door control tube and lever 

(8) are now locked together by means of interlock 
(5A). 

With door and step mechanisms interlocked 
door operates as previously described. In addition’ 
rotation of handle (2) operates step control lever 

(9) moving step operating rod (14) and rotating 
step control bell crank (30). Movement of befl 
crank is transmitted through lever rod (33) and 
short lever (34) to operating cross shaft (40). 
Cross shaft (40), in turn, moves step on rollers 
(oO; tni ouL.h long levers (42) and operating lever 
ju-js (43 arm 44). Weight of retracting step is 
balanced by spring (36). 

MAINTENANCE 

Door and step mechanism requires no main¬ 
tenance other than occasional sparing lubrication. 
All major points of friction, including step rollers, 
incorporate sealed - type roller bearings. Other 
.points, however, should be lubricated. 

AD JUS i ME NT (Key Numbers Refer to Fig. 4) 

Door operating rod (15) is adjusted by dis¬ 
connecting operating lever yoke (18), loosening 
.ock nut, then turning yoke (18) to lengthen or 
shorten rod. Yoke is accessible through safety 
equipment compartment door in dash panel. When¬ 
ever adjustment is made, be sure that mechanism 
locks over center in both fully opened and fully 
c osed positions of door. In either oosition it 
should not be possible to move door unless handle 
is first moved out of locking position. 

Step operating rod (14) is provided with means 
o. adjustment to obtain synchronous operation of 
door and step. Adjust by disconnecting screw eye 
U5) from yoke (17), loosening lock nut, and turn¬ 
ing yoke (1?) as necessary to shorten or lengthen 
operating rod. Yoke and screw eye are accessible 
through safety equipment compartment door in dash 
panel. Adjust so that step is fully extended with 
uoor fully open; operating bracket (46) must “bot- 
tom on. roller (50), 

Front operating rod (43) is adjustable for align¬ 
ment of step tracks with rollers. If step moves 
or cocks when weight is applied to step, rod (43'. 
should be adjusted. Rod (43) is accessible from un- 
derneatn coach with step in fully extended position. 


nu 
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Tension of balancing spring (36) is varied by 
ts (38 and 30) which are accessible through 
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R E TRAC 7; NO S T E P R y y t Q V \ L 

Retracting step can easily be removed, If 
uamai-o to step prevents closing door {tip. 4). 

With step extended, remove bolts and nuts which 
attach front track operating bracket (45) to front 
roller track (47). Bracket bolts are accessible 
from underneath coach. 

Open triangular cover plate in rear side of 
stepwelL Through opening, remove two bolts and 

!\ u * s , Which attach rear track operating bracket 
^46) to rear roller track. (47). Step is removed 
by pulling downward and outward. 


ENTRANCE DOOR 

Entrance door (fig. 5) is composed of aluminum 
panels and framing. Door requires no maintenance 
other than regular lubrication of hinges and per¬ 
iodic inspection of seals. 

Mirror brackets are attached to door. Brackets 
are so designed that pressure on outer edge of 
mirror causes mirror to swing parallel to door, 
thus permitting use of automatic washing equin- 
meat, 

Step light, shown in figure 5. is cover Pd i n 
Lighting System (Sec. 7G of this manual). 

Entrance door window is opened and closed by 
nand-operated regulator. Regulator is double-arm 
type., designed to hold window securely in anv 
desired position.- Replacement of window fdass 
is covered under “Glass Replacement” later in 
tms section. 

EMERGENCY DOOR 

Emergency door is located on left-hand side 
ox coach, immediately back of rear wheel. Door 
which is hinged at front and opens outward, is 
equipped with a manually-operated locking lever 
mechanism. 

Door requires no maintenance other Hum oer- 
ioaic inspection of seals, and occasional sparing 
am neat.ion of hin go and. lo c kin g me c. han ism. E m e r- 
gency door should be tested daily to make sure 

°: P X0 P Sl opei <uion of door, lock, and warning 
signals. , ' " b 

EMERGENCY DOOR SWITCH 

Emergency door switch is mounted on door 
lever catch, movement: of which closes switch 
contacts. Whenever door is not closed or atched 
switch completes circuit to emergency door tell¬ 
tale and alarm buzzer. 

^ e ^ er to Wiring and Miscellaneous Electrical 
7 C -. manual) for maintenance and 

repair information, and to wiring diagrams in 
taat section for switch electrical circuits. 


I I : • 
















onnv 


w / mx 

n -io rrfsi. s ii 




/#// 

17 / 




i U' 


p ~M r~ 
r ' TFh 





T “1 

ft* — £ 

/““"Is 




III! Jk 



"*T.r(Y 


7 K 


Wx^ i B 

1 ^rfy -C\ Wv fV Vo. //J UI 

I! aw to 




l 

! iX 

I p=x=3Ai &m£#d / 

I IV i._ 


iU_j” - ™-] 

in ■ i 

* a * 

i LLa <?J 

1 

! \L . ! 

i in Tii^j 

izrt 7 



°i/J! 


1 feW 

AAl - 


iuh 





X Window Regulator Handle 

2 W1 nd o w Re gul a to r 

3 Upper Hinge 

4 Lower Hinge- 

5 Moulding 

6 Reflector Spacer (Outside 

of Door) 


V Channel 

8 Door Roller Track 

9 Guide 

10 Window Frame 

11 Window Channel ■ 

12 Mirror Brackets 


13 Sash 

14 Mou 1 ding Retainer 

15 Reinforcement Panels 

16 Channel 

17 Bracket 

18 Step Light Bulb 


Figure 5—Front Entrance Door Construction 
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GLASS 


•^3er retainer is used 
.: s v > 5 s n i on s i.; n ( vv i nd - 
It should 


A .sp e c i :.il i nse rt -1ypc 

install glass in from 

v r.icid, rear windows, and target ...... 

be noted that reax-window glass is a double-glazed 
sealed unit; however, removal and installation 
instructions arc also applicable to this unit. 

Although possible to install retainer and se^l 
insert without use of special tools, tools listed 
In Special Tools at end of this section, are 
recommended, to facilitate installation (fig. 6 ). 

GLASS REMOVAL 

1 . Aidi pointed tool raise one end of Insert 
out of groove in retainer seal, then pull insert 
from seal by hand* 

2« Push glass outward fz'orn inside vehicle; an 
assistant outside should prevent glass falling/ 

3. Remove rubber retainer seal from panel 
by hand. 

GLASS INSTALLATION 

j. Straighten panel flange around opening to 
assure a good fit In retainer seal groove. 

2. Cut new glass to provide following clear¬ 
ance between glass and panel opening on all sides: 

Location p1 „ rt ^ 

7 --r~C 1 e arance 

Lront Destination Sign.. _ —g/^n— . 

Windshield . .. /’***’***' }o/ 64 n - 

target Sign , **•**»*...*,. 9/32 ,! 

3. Position retainer seal in panel cut-out 
making sure seal is pushed into place in corners! 
Ends of seal should come together at mde of 
opening near top* 

4. Cut off retainer seal ends, allowing suf- 
ficlent overlap to secure a tight joint and care- 
fuuy butt into position. 

5. Apply soap solution to glass groove in re¬ 
tainer seal to facilitate glass installation. 

, Position glass to seal, insert end of re¬ 
amer seal installer (fig. G) in seal groove and 
move tool along edge of glass forcing outer lip 
of seal over glass. Use large installer (hook) 
foart of CS-1154-A) for all except rear window. 

CS-1154- r i2 Wl ' ndOW USS SPeClal lRStalIer ( h0 °k) 

7. Thread end of rubber insert through seal 
insert installer (fig. 5 ). At point opposite joint 
in retainer seal, push tool loop and end of in¬ 
sert into seal groove. Feed into groove in re¬ 
tainer seal. Use a hitching motion to prevent 
exongation of insert. Use large installer (7/16” 
eye, part of CS-3 354-A) for all installations. 

8 . Cut off insert, allowing overlap and butt 
ends tightly into groove. 


SIDE WINDOW SASH 


Ad side window sash is equipped with scaled 
oouble-glazed windows. A dry ins agent is incor¬ 
porated between the two panes to absorb moisture 
preventing fogging and steaming between the outer 
and inner panes. Design is such that breakage 
of either pane will necessitate replacement with 
a complete sealed glass assembly. 

Emerg ency Escape 

~SI3e windouTSash is hinged to body at bottom 
of sasa to provide passenger escape under emer¬ 
gency conditions. Sash is held in'closed position 
by spring-loaded latches at top. A strong push 
against top of window overcomes latch springs 
and causes window to swing outward and down¬ 
ward against body side, CAUTION: Window should 
be opened in this manner only during an emergenev 
since damage to body side, sash frame, or 7ass 
usually results. l> ’ 

Cleaning 

both interior and exterior surfaces of windows 
may be cleaned from outside of coach. Metal eye 
on top outei part oi sash frame can be engaged 
with a hn u k. Pulling sharply on hook opens window 
providing access to inside of glass. 

Tension of latches can easily be adjusted from 
outside vehicle. Use screwdriver to reach adjust¬ 
ing screws under roof side drip moulding. 

Ventilation 


blue windows can be opened for ventilation in 
event of .ailure of air-cooling unit. Each window 
regmator must be individually unlocked with 



!> ' 












Drip Moulding 



T* 24tSi 


Figure 7—Side Window Sash 


driver s key, Rear of window can then be opened 
outward approximately 1-1/2 inches, this "being 
limited by regulator. When window is closed, 
spring lock, in regulator automatic ally engages. 
Window cannot be opened unless again unlocked 
with driver's key. 


GLASS REMOVAL 

1. Engage hook in eye at outer top of sash. 
Open window by pulling sharply on hook. 

2. Unlock regulator with driver's key. Open 
window regulator to remove regulator tension. 

3. Support inner frame and remove two screws 
which attach regulator to. outer frame. Remove 
four screws which attach inner frame hinges to 
outer frame. 

4. Position inner frame on bench for dis¬ 
assembly. Remove screws which attach glass 
retainer to frame. 

5. Remove glass retainer from frame, then 
remove glass. 

G LASS INSTA LLA TION 

L Clean glass channel thoroughly then position 
glass in frame. 


2. Position glass retainer in frame and in.si.kj; 

attaching -'screws. Tighten screws evenly . tkj 

firmly, ; j 

3. Position inner frame in outer frame Niki 

install four hinge screws, ! ! : i| 

4. Position regulator to outer frame and; Jim 
stall two attaching screws. 

5. Swing window upward into closed 

Make sure that latches have correct tension: ■ ad¬ 
just, if necessary. ’ ji / 

SASH REMOVAL 

Entire sash is readily removed after openih ; 
window to emergency escape position. Pry smkll 
spring-loaded pin from hin.ge pin with s c rew<irive r | 
Hold small pin while sliding sash to side. Sabu 
is free when hinge pins are disengaged. \, 1. 


ENTRANCE 


a. 


WINDOW- 


Window is raised and lowered by a manually*' 
ope rated r egu 1 a to r. Do ubl e - a rni re gulato r i s : d e - 
signed to hold window in any desired position. 
Window is double-glazed, and incorporates a diy- 
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ing agent botv/ocn the panes to absorb moisture 
; = na prevent logiorvg. Glass is supplied as a sealed 
* k c.'c*niby. con-ip .1 ote w;tn ruober chajnne 1, T n thc 
c v (r n t of. 1'/ 1 'c i.!< a g o of o ri.o i .< > > o, a n ov; s • ••; ? i t a 

sembly must be installed. 


DOOR WINDOW GLASS REMOVAL 

1. Ciaiuc door window down. Remove upper 
snap-on garnish moulding, then remove moulding 
retainer. 

2. Remove screws from lower edge of upper 
inside panel. Remove screws, bolts, and nuts which 
attach upper inside panel to door header, and re¬ 
move panel. 

3 . Crank door window completely up. Remove 
screws from glass retainer then remove retainer. 
Remove glass from sash frame. 

DOOR WINDOW GLASS INSTALLATION 

1. Make sure frame channel is clean then 
position glass in channel. 

2 . Position glass retainer in sash frame and 
install attaching screws. 

3. Position upper inside panel in door and 
install attaching screws, bolts, and nuts. 

4. Attach garnish moulding retainer then in¬ 
stall snap-on garnish moulding. 

DOOR WINDOW SASH REMOVAL 

1. Remove upper garnish mouldings and mould¬ 
ing retainers. Crank window down. 

2. Remove screws, bolts, and nuts which attach 
u PPor inside panel, then remove panel. Remove 
upper trim panel from door. 

3. Remove 11 screws from sash channel re¬ 
tainer, then remove retainer. Remove exposed 
screws from, sash channel then crank window up. 

** Remove screws from lower ends of sash 
channel. Tilt top of sash with sash channel in¬ 
ward, to. clear door header. 

5. Crank regulator up as far as possible. Dis¬ 
engage regulator cams from sash, then remove 
sash with channel from door, 

DOOR WINDOW SASH INSTALLATION 

1. Position ss.sh channel on sash. Slide chan¬ 
nel and sash down into door, 

2. Engage regulator cams in horizontal slots 
in sash. Crank regulator down far enough to 
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5. Position upper inside panel and install at¬ 
taching screws, bolts, and nuts. 

6 . Attach garnish moulding retainers then in¬ 
stall mouldings. 
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Window is raised and lowered, by manually- 
operated regulator. Double-arm regulator is de¬ 
signed to hold window in any desired position. 
Window is double-glazed, and incorporates a dry¬ 
ing agent between the panes to absorb moisture 
and prevent fogging. Glass is supplied as a sealed 
assembly, complete with rubber channel. In the ; 
event of breakage of either pane, complete sealed 
assembly must be installed. 

DRIVER'S WINDOW SASH REMOVAL 

1- Remove horizontal snap-on moulding below 
window, then remove moulding retainer. 

2. Crank window down. Remove screws from 
lower edge, sides, and top of window garnish 
moulding, then remove moulding. 

3. Ii only glass is to ba removed, take out 
glass retainer screws, remove retainer, then re¬ 
move glass from sash, frame. Otherwise, proceed 
as follows: 

r Remove sash channel screws, then pull top 
of channel inward. Crank window up while pulling 
top of window inward. 

5. When regulator reaches maximum upward 
travel position, disengage regulator cams from 

slots in sash. Pull sash with channel from window 
opening. 

DRIVER'S WINDOW SASH INSTALLATION 

1. Position sash channel on sash, then slide 
both down far enough to engage regulator cams 
in slots in sash. 

2 . Crank window down, position channel in 
opening and install channel screws. 

3. Position window garnish moulding to window 
opening, then install attaching screws, 

4. Install snap-on moulding retainer, then in¬ 
stall. moulding. 


WINDSHIELi 


MISCELLA-NEOl 

WIPERS 


Two an—operated windshield wipers are mount¬ 
ed in ^front panels, below windshield. Air pres¬ 
sure for wiper operation is supplied by the aux¬ 
iliary air system, fed, in turn, from the vehicle 
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air system. A pressure regulating valve, inter¬ 
posed in air lines, prevents depletion of main air 
system by shutting off air to auxiliary air system 
when pressure in main system falls below approxi¬ 
mately 65 pounds. Wiper speed is controlled by 
auai or single (spec, eqpt.) control valves mounted 












BODY 



Figure 8 —Windshield Wiper Amounting 


on instrument board at left of gauge panel. 

Refer to Air Brakes (Sec. 4B of this manual) 
for air line diagrams and information on air 
lines and connections, including maintenance and 
repair information on pressure regulating valve. 


CONTROL VALVE 

Windshield wiper control valve is fitted with 
an adjustable “stop-knob" to- prevent operation of 
wiper at excessive speeds, with resultant rapid 
wear of motor. To adjust, loosen two set screws 
and pull knob off valve. Adjust regulator screw 
to provide proper motor speed, making due allow¬ 
ance for slower speed if adjustment is made with 
windshield dry. When correct adjustment is ob¬ 
tained, position stop knob on regulator screw, 
being careful that adjustment is not disturbed. 
Tighten knob set screws firmly, while pressing 
knob against valve body. If adjustment is properly 
made, knob will “bottom" on valve body, when 
wiper motors operate at maximum desired speed. 


Button 


Coffer Pin 




Valve 


tower Body- 


Strainer 



|.i ; 

"H! 


^Valve Body 

Washer 
'Valve Spring 

* Strainer Plato 


HAND ACTUATING MECHANISM 

Hand mechanism (fig. 8) permits driver - to; 
keep left-hand windshield clear in the event oi 
wiper motor failure. Mechanism requires no 
maintenance other than occasional' sparing, lubri¬ 
cation. 

MAINTENANCE 

Windshield wiper motors are designed ' to re¬ 
quire no special maintenance and should remain 
undisturbed unless motors fail to function. Be - ; 
fore replacing motors, check all tubing, cornier: 
lions and control valves for leaks or plugging. 

REPLACEMENT ■ ‘ ! 

Windshield wiper motors are easily replaced, 
being attached to mounting plates removable from 
outside coach (fig. 8). Mounting plate is attached 
to front panel with eight oval bead screws. Moto: : 
is attached to mounting plate with two hex head 
cap screws and iockwashers* ; 

When installing motor make sure mounting 
plate gasket is in good condition. Coat both side:- 
of gasket with a thin layer of a suitable 1 ' sealing 
and caulking compound, such, as that IT No at 
end of this section. : ! 

AIR HORNS 

Dual air horns are mounted on bracket locate^ 
in horn compartment. Horns are accessible from 
underneath left front corner of coach, Air pressor; 
to horns is controlled by driver's foot eon hx' 
valve. Air pressure is supplied by auxiliary, di- 
system, obtained in turn, from main air r.y •; , 
Pressure regulating valve in air lines p.vyn -1 
depletion of main air. system by shutting off d if 
to auxiliary air system when pressure-hi ini';.' 1 ' 
system falls below approximately 65 p:>und$,. : 

Refer to Air Brakes (Sec, 4B of this nKfu O 
for air line diagrams and information on air |R.c •- 
and connections. Pressure regulating valve; - 
tenance and repair information is also c mtph qd 
in that section, j■ 

REPAIR 

Sound is produced by stainless steel ree|i Vi¬ 
brating between two seats. Seats are sep?iri-:'d 
1/32”, this spacing being maintained by a ghslq.t, 

Horn is non-adjustable, and requires no idLt * 
tenance. : 

In the event of horn failure, make surd' tut 
air system pressure is at least 75 lbs. 3t|ci ; ;;jg 
reed may be cause of failure; usually roe!!' .n 
be freed without removing horn from velyU'e. 
Tap reed through back opening of horn wMk- 
assistant operates driver's foot control va 1 ve int-si- 
mittently. If this fails to free reea, removalii3 
disassembly of horn is necessary. Seats cam be 


Figure 9—Air Horn Too? Valve 
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cleaned with a fiat oil stone. Since reeds act 
•u- air valves, reeds must be flat. If not flat, 
replace reeds. 

FOOT CONTROL VALVE 

Valve, winch controls operation of air horns, 
is mounted in driver’s floor, with valve body ex¬ 
tending downward into tool compartment (fig. 9). 
Valve requires no maintenance, but can be easily 
checked for leakage with soap and water solution. 

If leakage does occur, valve should be dis¬ 
assembled and lapped, using fine valve grinding 
compound. After grinding, wash all parts in gas- 
oline and blow with compressed air to remove 
> traces of grinding compound. 

Whenever valve is disassembled, or in event 
’ oS weak horn action, curled hair strainer in lower 
body should be cleaned. Lower body is threaded 
mto valve body, and is removed by unscrewing. 

i PASSENGER BUZZER 

AND SWITCHES 

Passenger buzzer (fig. 10) Is mounted on left 
j of nuzzer and relay panel, located back of 

i driver s switch panel. Buzzer is sounded by 
| switches mounted under package racks near front. 

( Switches . are operated by pull cords at top of 
t side windows. Buzzer circuit, fed through !< Run” 

: Position of engine control switch, is protected 
: by No. 4 fuse in instrument panel. Buzzer elec¬ 
trical. circuit is shown in wiring diagram in Wir¬ 
ing and Miscellaneous Electrical (Sec. 7A of this 
' manual). 

j MAINTENANCE 

| Buzzer and relay panel, on which passenger 
i buzzer is mounted, is accessible by removing 
f instrument board switch panel. No regular main- 
; tenance of buzzer is recommended due to difficulty 
j of access. Consequently, whenever switch panel 
[ is . removed, buzzer cover should be removed, 
points inspected and, if necessary, cleaned with 
fine crocus cloth. Contact points ‘should also be 
adjusted, if necessary (fig. XO). 

Buzzer switches require no maintenance; how- 
| ever snap-on cover is easily removable for in- 
! spection and cleaning of contacts. 


HEATING AND 


Coaches are equipped at the factory with a 
standard heating jind ventilating system. Provision 
is made for later installation of cooling (air con¬ 
ditioning) equipment. Since coach manufacturer 
does not install cooling unit, no attempt is made 
to cover cooling equipment as a system, in this 


/ 
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figure ?G—Passenger Buzzer 


TEST 

If buzzer fails to operate with either switch, 
first make sure that No, 4 instrument panel fuse 
is not blown. Check circuits as follows, using 
voltmeter or test light having a 12 volt L5 candle- 
power bulb: 

1„ Turn engine control switch to “Run" position. 
Ground one test lead and touch other to both 
ends of No. 4 fuse. If no current indication Is 
obtained at either point, check for open circuit 
in feed to fuse. If current is obtained at only 
one point, fuse or- fuse clips are defective. 

2. With a juniper wire, ground No. 22 junction 
on instrument panel junction panel. If buzzer 
sounds trouble is probably in switches or in 
wiring to switches. If buzzer does not sound; 
trouble is probably in buzzer. 

3. Remove buzzer cover and make sure points 
are clean and in contact. Ground one test lead 
and touch other to buzzer terminals while holding 
points open. Current should be obtained at one 
terminal. Ground other (dead) terminal with a 
jumper wire, 

4. If buzzer sounds, check circuit continuity 
from buzzer through switches to ground. If buzzer 
does not sound, remove buzzer for repair or 
replacement. 

VENTILATION 


manual. Some components of the heating venti¬ 
lating system are common to both heating and 
cooling systems. Consequently certain units of 
the-^cooling system (blowers, duds, electrical, 
etc.) are covered herein, but only as- these items 
?. elate to the heating and ventilating sy s tems, 
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Figure 1 1 —Hearing and Ventilating Wiring Diagram 
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Cooling of engine is accomplished by means 
of a sealed cooling system (fig. 1) which utilizes 
a pressure valve located on the surge tank. 

<• - A The valve maintains a slight pressure within 
*<$ the cooling system, when the engine is warmed 
up to normal operating temperature, thus raising 
the boiling point of the cooling liquid and re¬ 
ducing evaporation, which permits slightly higher 
engine operating temperature. 

Surge tank, mounted as shown in figure 1, 
permits expansion of cooling liquid without loss 
from the system. 

Economical operation of engine depends largely 
upon proper operating temperature being main¬ 
tained. Adequate control of operating temperature 
during hot or cold weather is assured provided 
all units are properly maintained. 

Cooling system preventive maintenance should 
be practiced, "Ihe problem of rust and corrosion 
damage should be eliminated by the prevention 
of formation of rust and corrosion rather than 
by the correction of rust clogged water passages 
through clean out methods or the replacement 0 of 
damaged parts after cooling system is in trouble. 

CIRCULATION (Refer to Figs. 1, 2, and 3} 

Cooling liquid is drawn through radiator by 
water pump, force circulated through oil cooler 
and engine water jacket around cylinder bores, 
upward into cylinder head where cooling liquid 
circulates around exhaust valves and injectors, 
ggv then back to radiator where it is cooled by action 
||P of fan. 

Engine Warm-up Period. Thermostat, loca¬ 
ted in engine water outlet manifold, is closed and 
restricts flow of cooling liquid into radiator until 
minimum temperature (predetermined by cali- 


Subie ct 

Fan and Water Pump. 

Engine Tune-up. 

Engine. 


bration of thermostat) is reached. During this 
period circulation of cooling liquid is through 
engine, by-pass tube, and oil cooler. This ar¬ 
rangement directs warm water through the oil 
cooler, warming the. lubricating oil, thus shorten¬ 
ing the warm-up period. 

2 - HQ rmul Operating Temperature. As cooling 
liquid nears normal operating temperature, ther¬ 
mostat opens gradually, permitting circulation 
through radiator as required to maintain proper 
operating temperature. As thermostat opens, per¬ 
mitting flow through radiator, pressure against 
by-pass valve, located at oil cooler water inlet, 
is reduced and by-pass valve spring closes valve, 
stopping flow through by-pass tube. This causes 
cooled water to flow through oil cooler thus cool¬ 
ing lubricating oil. 

ENGINE OPERATING TEMPERATURE 
CONTROL 

THERMOSTAT 

Cooling system is designed to provide adequate 
coding under the most adverse conditions; however, 
some device must be used to maintain operating- 
temperature within a definite range and to prevent 
over-cooling during normal operation. This is 
accomplished by means of a thermostat in the 
engine water outlet to regulate tiie flow of the 
cooling liquid through the radiator. 

Thermostat consists of a valve actuated by 
a thermostatic element and return spring. Valve 
starts to open at a predetermined temperature 
and continues to open gradually as temperature 
increases. Refer to “Specifications” at end of this 
section for operating temperature. Thermostat 
is not adjustable, its action being determined by 
the design of'the element. 
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1 Overflow Tube - 

2 Pressure Valve 

3 Surge Tank 

4 Radiator Filler 

5 Radiator Shutter Thermostat 

6 Thermostat Housing 

7 Vent Cock 

8 Temperature Gauge 

Engine Unit 


9 Engine Overheat 
Thermostat 

10 Heater Inlet Line 

11 A i r Co nip r e ssor Vent Li n.e 

12 Air Compressor 

13 Air Compressor Water 

Inlet Line 

14 Air Compressor Water 

Outlet Line 


15 Water Manifold 

16 Water Pump 

17 Drain Cock 

18 Oil Cooler 

19 By-Pass Valve Housing 

20 Heater Return Line 

21 Water By-Pass Tube 

22 Radiator 


figure 1 —Genera/ Arrangemenf of Cooling System Units 
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Figure 2 —Sechonaf View of Engine Wo«er Ou?/ef Connection 


Thermostat Maintenance 

If action of.the water temperature gauge, on 
instrument panel, indicates engine thermostat is 
fot functioning properly, remove thermostat and 
see if the component parts appear to be in good 
condition. If so, test action of assembly in water 
as follows: 

Use a reliable thermometer to indicate tem¬ 
perature of water, also agitate water thoroughly 
at all times. Suspend thermostat in the water. 
Do not allow it to rest on bottom of container 
but be sure it is completely covered. Gradually 
heat water to opening temperature of thermostat 
valve, refer to “Specifications” at end of this 
section, then hold temperature of water there 
for two or three minutes to give thermostat an 
opportunity to react; then gradually increase tem¬ 
perature of water until fully opened temperature 
is reached. 

Do not attempt to repair thermostat other 
than clean it of sludge, rust, or scale. If ther¬ 
mostat does not function properly, install a new 
one which has been checked as directed above 
and known to be functioning correctly. Use a 
new gasket when installing thermostat. 

WATER TEMPERATURE INDICATOR 

Water temperature indicator system consists 
of two electrically connected units; a sending unit 
mounted in engine water outlet and a register¬ 


ing gauge mounted on instrument panel. 

System is interconnected with control switch ; 
as shown on Wiring Diagram (Sec/ 7A of this ! j: j 
manual) so that system is inoperative when control 
switch is in ‘‘OFF” position. / ;; 
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Tests 

If temperature gauge does not operate or show 
apparent false readings, with control switch turned 
on, check as follows: 

1. Check No. 2 fuse to see if it is burned 

out. 

2. If not, disconnect wire at engine unit term¬ 
inal. 

3. Connect one lead of a 1.5 cartdlepower 12- 
volt test lamp to battei'y terminal on starter 
solenoid. Touch other lead to body of engine 
sending unit. If bulb lights, unit is properly ground¬ 
ed. If bulb does not light, - check for presence 
of sealing compound around threads of unit. Re¬ 
move compound and repeat test. 

4. Remove test lamp lead from body of unit, 
and touch lead to terminal on unit. If bulb lights 
engine unit is shorted and should be replaced. 

5. Remove test lamp and reconnect wire from 
gauge unit to engine unit terminal. 

6. Test wiring and units for current flow. 
Use test lamp as follows: 

a. Connect one lead of test lamp to terminal 
on engine unit to which wire from control switch 
is connected. Connect other lead of test lamp to 
ground. If bulb fails to light, check wiring for 
open circuit. 

b. Connect one lead of test lamp co gauge 
terminal to which engine unit si connected, and 
other lead to ground. If bulb fails to light, engine 
unit should be replaced. 

c. Connect test lamp between other gauge 
terminal and ground. ' If bulb does not light, 
replace gauge. 

7. If system still fails to function, trouble 
must be in the actuating elements of either the 
engine or gauge units or both and condition can 
be corrected by installing new unit in either or 
both of two positions. 

8. Do not attempt to repair either engine or 
gauge units. When installing new engine unit do 
not use thread sealing compound on threads as 
this will increase electrical resistance of unit 
and cause faulty reading on gauge. 


COOLING SYSTEM MAINTENANCE 

Inspe cti on of System • 

Systematic periodic inspection of units in cool- - 
ing system is essential to maintain efficiency of 
system. Inspect at regular intervals as follows: 

1. Check coolant in cooling system. Keep 
system filled to proper level. Check anti-freeze 
solution, if used. 

2. Rust proof cooling system twice a • year. 
Use a good chemically treated anti-freeze in the 
fall and a special rust preventive (inhibitor) with 
a fresh filling of water in the spring. 

3. Check condition of all flexible couplings. 
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Tighten or replace if necessary. Cracked, swollen,i 
or deteriorated couplings should be replaced. 

4. Check radiator core for leaks. Make certain 
that core is not clogged with dirt or insects. 
Clean out with compressed air, using low air 
pressure. 

5. Inspect pump operation, A leaky water 
pump sucks in air which increases corrosionJ 

6. Repair all leaks. One drop of solution each 

ten seconds amounts to nearly One gallon lost 
in one week. j 

7. Inspect and tighten radiator mountings, 

8. Test and replace thermostat if necessary; 

Bear in mind that causes of overheating in cool¬ 
ing system are not always traceable to defective 
operation of cooling units. Overheating causes 
originating from sources outside of the cooling 
system, are noted in Trouble Shooting (Sec, 2% 
of this manual). ! 

Loss of Cooling Solutions ■ !j jj 

Solutions may be lost from cooling system , 
through leaks, or overheating, which may be 
caused by. 1 


1. “Hot spots” in rust and lime-clogged engine 
water jackets, causing steam which forces solution 
out surge tank overflow. 

2. Air suction into system at leaky water 
pump or from low' level in system, 

3. Rust-clogged radiator, 

4. Thermostat stuck in closed position. 

5. Inoperative radiator shutters. 


Draining and Filling Cooling System 

Refer to Operation (Sec, O of this manual)- M 
for instructions on draining and filling cooling 
system, ’ . : j ‘ 


Cleaning Cooling System i ■ 

Unless water. in cooling system is treated with , 
a corrosion preventive, rust and scale will eventu- : 
ally clog water passages in radiator and jackets, ; 
This condition is aggravated in some localities by' 
the formation of insoluble salts from water used./. 

Cleaning solutions are available which will i 
successfully clean cooling systems of rust, scale., 
sludge, and grease, when used as directed by 
the manufacturer. However, if radiator is clogged: 
with insoluble scale formations, reliable radiator, 
service stations in the various localities are best;/ 
equipped to remove such formations. Never use air j; 
alkaline type cleaner. Particularly at winter check- ! 
up, preferably before and after using anti-freeze. ! 
solutions, radiator and entire cooling system should / 
be cleaned with a reliable cleaning solution* 
NOTE: Always follow instructions given by! 
manufacturer of cleaning solution and equipment, 
used. 
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Before pressure flushing- cooling system, it 
is a good policy to tighten cylinder head bolts 
to prevent possible water leaks into cylinders 
and lubrication oil. Remove thermoshit. Apply 
air gradually, as a clogged radiator will stand 
only limited pressure. 

After cleaning operation is completed, be sure 
to check and test thermostat as described under 
“Thermostat!'! Clean out overflow pipe, and blow'' 
insects and dirt from radiator air passages and 
grille. 

CMC COOLING SYSTEM CLEANER 

GMC Cleaner is especially developed to remove 
rust, scale, and corrision from the radiator and 
cylinder block water passages. 

NOTE: Use cleaner only as instructed on label. 

GMC COOLING SYSTEM SEALER 

CMC sealer isvery effective in stopping leaks 
in cylinder head, water jackets and radiator. Sealer 
may be used with any standard anti “freeze and will 
not clog ' water passages. 

NOTE: Use sealer only as instructed on label. 

CORROSION DAMAGES AND ITS PREVENTION 

Water without an inhibitor not only causes 
corrosion in cooling syst ym which interferes with 
circulation and. cooling, but also corrosion damage 
to aluminum parts such as, upper and lower rad¬ 
iator tanks, radiator inlet and outlet fittings, engine 
water outlet manifold and possibly others to be 
added later. Some natural waters are highly cor¬ 
rosive to aluminum HENCE PREVENTIVE MEANS 
ARE EXTREMELY NECESSARY, particularly in 
the presence of ferrous metals (iron and steel). 

Use of “soft,” “deionized," or “distilled" 
water will aid greatly in reducing corrosion attack 
on aluminum parts and is recommended for use 
whenever possible. 

Treatment of cooling system for the prevention 
of scale and rust formation has become an accepted 
automotive maintenance practice. This process 
consists of introducing into cooling system certain 
substances called “inhibitors" which reduce or 
prevent corrosion of metals and deposition of scale, 
thus tending, to maintain‘high cooling efficiency. 

Xn general, inhibitors are not cleaners and 
will not remove scale and rust already formed. 
INHIBITORS SHOULD BE USED CONTINUOUSLY, 
preferably immediately after system has been 
thoroughly cleaned or when vehicle is new. 

However, use of additional corrosion preven¬ 
tives or inhibitors is not recommended with “GM" 
or other anti-freeze preparations already contain¬ 
ing an inhibitor, as an excessive amount may be 
harmful to rubber parts. 

Following are the salient points concerning 
recommended inhibitors: 


1. GMC Cooling System Corrosion Inhibitor 
GMC inhibitor is a specially developed ciremical 

water treatment designed to prevent excessive 
formation of corrosion and scale. GMC corrosion 
inhibitor should be used at all times with plain 
water, and with an’uninhibited anti-freeze solution. 

NOTE: Use inhibitor only as instructed on 
label. 

2. Soluble Oil 

Use only in plain water and in anti-freeze 
solutions which do not already contain an inhib¬ 
itor, and in accordance with instructions issued 
by the soluble oil manufacturers; supply stations 
have available various soluble oil inhibitors. They 
are marketed under different names but their 
characteristics are similar. 

When using soluble oil in plain water, or in un¬ 
inhibited alcohol or methanol solutions, do not add 
too much. Soluble oil is not lost be evaporation 
and EXCESSIVE AMOUNTS ARE UNDESIRABLE; 
The amount of soluble oil in a cooling system 
syould never exceed 1% of the volume of the 
system. (See Anti-freeze Chart for capacity.) 

3. Potassium Bichromat e 

Use only in plain water in proportion of two 
ounces of crystals to each five gallons of water. 
.Potassium bichromate (dichromate) may be pur¬ 
chased from any drug or chemical house, or under 
a trade name at supply stations. 

COLD WEATHER OPERATION 

Plain water plus an inhibitor can be safely 
used as a cooling medium in climates where 
temperatures do not reach below 32°F. In cold 
regions , anti-freeze must be used. 

Before installing anti-freeze solution, cooling 
system should be inspected and serviced for winter, 
as previously described under “inspection" and 
“Cleaning Cooling System!' 

Cylinder head gaskets should be tightened or 
replaced, if necessary, to avoid possibility of 
anti-freeze solution leaking into engine and exhaust 
gases blowing into cooling system. 

After anti-frieze solution has been installed, 
entire system should be inspected regularly to 
insure against development of leaks. 

Thawing Cooling System 

If cooling medium in system becomes frozen 
solid, place vehicle in warm building until ice 
is completely thawed out. 

UNDER NO CIRCUMSTANCES SHOULD ENGINE 
BE RUN WHEN COOLING SYSTEM IS FROZEN 
SOLID. 














COOLING SYSTEM 


Anti-freeze Solution 

Following information will assist in selecting 
anti-freeze solution best suited to meet individual 
driving conditions.. 

The most common commercial materials are; 

Methanol (Methyl or Wood Alcohol) 

Ethylene Glycol 

Kerosene, Oils, or* solutions containing calcium 
chloride, magnesium chloride, sodium silicate or 
other inorganic salts, honey, glucose, or sugar 
are. not satisfactory for use in cooling system. 

Methanol 

Methanol is used extensively for anti-freeze 
solutions. Methanol anti-freeze solutions have the 
advantage of low first cost. There are, however, 
some disadvantages. 

1. Methanol may be lost by evaporation, es¬ 
pecially on warm days and on hard driving, and 
unless solution in radiator is tested periodically 
and sufficient anti-freeze added to replace loss, 
engine or radiator, or both,' are liable to be 
damaged by .subsequent freezing. 

2. Vehicle finish may be damaged by contact 
with methanol solutions or vapors. Methanol acci¬ 
dentally spilled on finish should be flushed off 
immediately with large quantity of cold water 
without wiping or rubbing. 

Ethylene Glycol 

Ethylene glycol's first cost is usually higher 
than that of other types of anti-freeze. Ethylene 
glycol solutions, however, have the advantage of 
a higher boiling point and may be used at higher 
temperature, without loss, resulting in more effi¬ 
cient performance of cooling system. Ethylene 
glycol has the further advantage that in a tight 
system only water is required to replace evap¬ 
oration losses. However, losses through leakage 
or foaming must be replaced by additional new 
solutions. Under ordinary conditions, ethylene 
glycol solutions are not injurious to body finish. 

*GM Ethylene Glycol” is especially treated 
and compounded for use in cooling systems. Other 
ethylene glycol preparations are available, but 
only those containing suitable corrosion inhibitors 
and compounded for use in automotive cooling 
systems should be used, diluting them in accord¬ 
ance witn instructions issued by the manufacturer. 

Frequent inspection and test should be made 
for accidental leakage. If solution becomes brown 
or rusty colored, ocrrosion has taken place and 
solution should be immediately discarded and re¬ 
placed with fresh solution, 

Tes ting An t.j-f reeze Solution 

Always test solution before adding water or 
anti-freeze. Engine should be warmed up to op¬ 
erating temperature. Fill and empty tester several 


times to warm tester before using. Keep tester 
clean inside and out. 

Some testers will indicate correct freezing 
point only when test is made at a specific temp¬ 
erature. 

Other testers are provided with thermometers 
and tables and indicate freezing points correspond¬ 
ing to readings made at various temperatures. 
Disregarding temperature of solution may cause 
an error as large as 30°F. 

Some testing devices are made to test only 
one kind of anti-freezing solution. Others have 
several scales, and may be used for correspond¬ 
ing kinds of anti-freeze. Read, and be guided 
by, instructions furnished with tester. 

MOTO-GARD AND TELL-TALE 
ALARM SYSTEM 

Moto-Gard and tell-tale alarm system com- 
prises a group- of automatic electrical devices 
which prevent damage to engine due to loss 1 of 
oil pressure or excessive coolant temperature! 
by stopping the engine when either of these con¬ 
ditions occur. Operation of this system is ex¬ 
plained in Operation (Sec. O of this manual). 
Maintenance and repair of units included in Wiring 
and Miscellaneous Electrical (Sec. 7A of this 
manual). '} 


ANTI-FREEZE CHART 
ALL QUANTITIES LISTED IN QUARTS 

(76 Quarts Total Capacity) : 


Temperature 

Methanol 

Ethylene Give61 

+ 10 F. 

19 

19 j' 

0 F. 

24 

25 ; ' i 

- 10 F. 

28 . 

29 

. - 20 F. 

33 

33 ' L 

- 30 F. 

38 

36 : 

COOLING SYSTEM 

CAPACITY = 

Engine, Radiator, 

Pipes and Fittings, 4 62 otk: 

Heating System 


.. 14 c;ts* 


SPECIFICATIONS A ■ ; 

THERMOSTAT - WATER CIRCULATION 

Starts to Open .. 163 () F. 

Fully Opened. . . . .195°F. 

TEMPERATURE GAUGE j ;• \ 

Make.,.. King See Ley | 

Type . 

Gauge Unit ... 41245 i 

Engine Unit.’ B-70G0 i 

Operating Range .. 10QQ - 2l2°F.! 

Voltage... . . g ' 
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Subject Page 

Radiator and Surge Tank ...... - ~35 

Radiator Shutter . 130 


Subject p a g e 

Air Brakes. ^7 

Cooling System. 129 

Fan and Water Pump. 139 


| RADIATOR 

I 

I Radiator is mounted on left side of vehicle 

in front of engine and is accessible through the 
I radiator grille door. Surge tank, mounted in the 

upper left section of engine compartment, permits 
I expansion of cooling liquid without loss from over-' 
\$ ^ flow. Excessive liquid or vapor in cooling system 
is exhausted through pressure valve and overflow 
|—- tube which extends down side of radiator core. 

| radiator is designed to cool the v/ater 

j under all operating, conditions; however radiator 

| core must be kept free from corrosion and scale 

| * times in addition to the maintenance of 

other cooling units in order to obtain satisfactory 
f service. 

| Cleaning of radiator, inspection of connections 

and mountings, and use of corrosion preventives 
are essential periodic service procedures, 
j Radiator core should be periodically cleaned 

| insicie and out in a cleaning solution. At the 

| same time, examine core for leaks and bent tubes, 

| - repair if necessary. If radiator core re¬ 

quires painting, spray with special radiator paint. 
Do not use paint mixed with oil, as this* type 
will form an insulation on core and prevent dis¬ 
sipation of heat. 

RADIATOR REMOVAL 

IX necessary to remove radiator core for re¬ 
pair operations when power plant is in the chassis 
proceed as follows; 

1. Drain system* Drain cock is located at * 
bottom radiator outlet connection. 

2. Raise radiator grille door and secure with 
chain at ■ rear quarter panel. 

3. Disconnect air cylinder. 

4. Remove shutters. 

5- Disconnect radiator outlet hose. 

G. Remove oil reservoir, then disconnect radi¬ 
ator inlet hose. . 


Subject p a cr e . j 

Specifications.. .. “337 I 

Special Tools. 138 f 

; ' i 

n Other Sections I 

■4 

. ^ 

Subject p age ] 

Engine Tune-up. ~T5i I 

Engine. 193 ' ,i 

Trouble Shooting... 265 !j : 



Figure } —-Secf/ono/ View of Surge Tank Pressure Valve 


7. Remove radiator support bolt nuts, one on 
each side at top. 

8 . Disconnect radiator tie-rod at bottom of 
radiator. 

9. Remove radiator and shroud assembly 
straight out through radiator grille openings. 

10 . Shroud can now 7 oe removed from radiator. 

SURGE TANK PRESSURE VALVE (Fig. 1} 

A valve incorporating a pressure valve and 
a vacuum valve is used to seal the cooling sys¬ 
tem. The Valve is located on the surge tank and 
maintains a pressure of approximately 4 lbs. with¬ 
in the cooling system when the engine has warmed 
up to normal operating temperature. Steam or 
vapor can escape from the cooling system, when 
necessary, through the pressure valve while the " 
purpose of the vacuum valve is to permit at¬ 
mosphere to enter the cooling system when cool¬ 
ing liquid contracts. The increased pressure with¬ 
in the cooling system raises the boiling point of 
the ^ cooling liquid permitting a slightly higher 
engine operating temperature which results in im¬ 
proved engine performance and economy without 
danger of over-heating. 




















RADIATOR AND SHUTTER 



Figure 2 —-Secf/oao/ View of 
f?oc//crfor Shutter A k Filter 


Pressure valve also reduces evaporation of 
cooling liquid and prevents its surging into upper 
tank alter engine has been stopped following a 
hard drive in hot weather* 

RADIATOR SHUTTER 

Radiator shutter and controls combine thermo¬ 
static control with air power actuation* With this 
arrangement, radiator shutter operating linkage is 
connected to an air chamber* Operation of air 
chamber is controlled by a thermostat in water 
line between engine and radiator. Thermostat is 
set to open and close at temperatures noted in 
“Specifications” section* 


RADIATOR SHUTTER ASSEMBLY 

Maintain radiator unit in free working con- 



Figure 3—-Sectional View of 
Radiator Shutter Thermostat 


dition by cleaning vane bearings thoroughly with 
brush or spray gun, or both. Use gasoline or 
penetrating oil until all dirt is removed* After 
shutter is once worn in, lubricating oil may be 
omitted after cleaning. Frictional wear is very 
slight, and excessive lubricant may increase rapid 
collection of dirt* This attention is recommended 
every 2000 or 5000 miles* depending upon the 
nature of operation and the tending toward dirt 
collection* 

AIR FILTER 

Air filter, shown in (figure 2), prevents mois¬ 
ture from entering shutter thermostat. As air 
from air tank enters filter, it strikes against 
baffle which diverts moisture in air stream to 
bottom of housing* Air then passes through felt 
.filtering element. Air is again filtered through 
felt before entering thermostat air valves. Peri 
iodic check should be made for leakage at filter S 
connections* Tighten if necessary. With felt ind ! 
serted, air filter chamber holds slightly over one 
ounce of fluid. :j; ■; 

Add fluid to filter through filler plug. Refer 
to Lubrication Chart for intervals, quantity and 
type of fluid to use* Larger quantities or more 
frequent filling may overload system* 

Air filter should be drained at intervals shown 
in Lubricating Chart by opening pet cock at bot¬ 
tom. This operation should be performed under 
pressure* 

Every 10,000 miles, air filter should be dis^ 
assemoled and the felt cleaned with cleaning sol¬ 
vent or replaced. 

RADIATOR SHUTTER THERMOSTAT 

Thermostat, shown in figure 3, functions auto¬ 
matically according to engine temperature, opening 
and closing air line to the air chamber which in 
turn operates the radiator shutter* 

At periodic intervals thermostat must be clean¬ 
ed by disconnecting inlet line and injecting a clean 
ing fluid into the thermostat* Refer to Lubrication 
Chart for intervals, quantity, and type of fluid to 
use. When air line is reconnected pressure will • 
force fluid through thermostat needle valve cleaning 
away any deposits of foreign matter. 

Thermostat should be disassembled and clean¬ 
ed once or twipe per year. Disassemble by .re-, 
moving end caps and needle valve upper seat. 
Wash needle valve thoroughly in a reliable sol¬ 
vent* Do not use any abrasive or metal tools 
in removing deposits from needle valve or seats, 

A pointed wooden stick provides a practical method 
of cleaning tapered seats. Care must be taken 
to have all parts thoroughly cleaned before re¬ 
assembling* Felts must be renewed or thoroughly 
washed in solvent not neglecting small felts found 
in side openings* 
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RADIATOR AND SHUTTER 
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Testing Th ey m os tat 

When thermostat is completely assembled ex¬ 
cept for base and cover, needle travel should be 
measured accurately and set to *005” - .GOG” by 
using a dial indicator. 

After complete reassembly, test and reset 
thermostat to assure correct operation. This can 
be done by using portable tester such as listed 
under “Special Tools'* at end of this section. 
This tester has an electric heating unit, a cir¬ 
culating water pump, and attachments to duplicate 
actual conditions which exist when the thermostat 
is installed in the engine. Thermostat is inserted 
in tester and line protruding from top of tester 
is connected to end of thermostat. Air line to 
pressure gauge is connected to side of thermo¬ 
stat. After connecting electric cord and air line 
to tester and filling tester with water at cup at 
right side, the instrument is ready for use. The 
switches at right control electric heating unit and 
circulating pump, and the pressure gauge will in¬ 
dicate points at which thermostatic valve acts. 
By moving the adjusting nut in or out, the setting 
can be made accurately so that, when placed in 
the engine, the shutter will open and close at the 
desired temperature. See "Specifications" at end 
of this section. 

AIK CHAMBER 

Air chamber, shown in figure 4, is controlled by 
the thermostat and automatically opens and closes 
radiator shutter according to engine temperature. 

Air Ch amber Serviceability Tests 

I~T~ Operation. With maximum pressure in air 
system and engine temperature below normal oper¬ 
ating temperature, shutter should be closed. When 
engine temperature reaches normal operating tem¬ 
perature shutter should open. 

2. keakage. With maximum pressure in air 
system and shutter closed, coat, with soap suds, 
the bolting flanges holding the diaphragm in place 
between the pressure plate and the non-pressure 
plate. No leakage is permissible. If leakage is 
evident, tighten flange bolts. NOTE: All flange 
bolts must be tightened evenly and only sufficient¬ 
ly to prevent leakage, otherwise the diaphragm 
will become distorted and premature failure will 
result. 

Also, with maximum pressure in air system 
and engine temperature below normal operating 
temperature, check for leakage through diaphragm 
by coating the clearance hole around the push 
rod and the drain holes in the non-pressure plate 
with soap suds. No leakage is permissible. If 
leakage is evident, the diaphragm must be re¬ 
placed. 



Figure 4—Sec/Zo/Joi View of Radiator 
Shutter Air Chamber 


Air Chamber Diaphragm Replacement 
(Refer to Fig. 4) 

Before disassembling air chamber, mark pres¬ 
sure plate and the-non-pressure plate so that the 
air inlet opening in the pressure plate can be 
reassembled in the correct relationship to the 
non-pressure plate. 

When installing diaphragm be sure to place 
diaphragm in pressure plate with edges of dia¬ 
phragm inside of cupped flange of pressure plate, 
then assemble pressure and non-pressure plates 
in correct relationship as marked at time of 
disassembly. 

As stated under “Serviceability Tests'* tighten 
flange bolts only tight enough to insure an air 
tight seal but not enough to distort the diaphragm. 


SPECIFICATIONS 

SURGE TANK PRESSURE VALVE 

Valve opens (Pressure in Pounds per , 
sq. in.) ..... .L ......... . 3-1/2 - 4-1/2 

RADIATOR 

Type....Finn and Tube 

Frontal Area ..858 Sq. in. 

Thickness ... 4 in. 

RADIATOR SHUTTER THERMOSTAT 

Make....Kysor 

Valve Closes at .. 180°F. 
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RADIATOR AND SHUTTER 

SPECIAL TOOLS 

Reference is made to special tools in this section* These tools/ or their' 
equivalent, are necessary and are recommended to more readily and efficiently 
accomplish certain service operations. The tools, however, are not supplied 
by GMC Truck & Coach Division. Names and addresses of vendors or manu¬ 
facturers are shown as a reference, and since such vendors are the suppliers 
of these tools, information regarding availability, price, etc., should be obtained 
directly from them. 

Name of To ol 

Shutter Thermostat Dial Indicator 
Shutter Thermostat Testing Unit 

Vendor 

Kysor Heating Company. , ... . ... Detroit, Mich. 


SERVICE BULLETINS 

Service Bulletins are issued, whenever required, supplementing information 
in thi£ section. The information contained in these bulletins should be noted 
in the text and bulletin filed for future reference--Make note of bulletin number 
in space below: 


NOTES 
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blade spacer is bolted to fan drive pulley 

Fan assembly is mounted to enpine mnkchaf' \ Ch F ev °* v ® s on double row ba ll bearing, inner /ST 

front cover by means of bracket as shown fn a nut ^ HV'V® t0 fan drive s P indle *>? ^ 

figure 1 , and is driven from crankshaft nullnv hv • ,f nd .I 06 ** 0uter race of bearing is held 

pair of matched belts. cranKsha « *P» b T m pulley by fan spacer as shown in figure 1 . 

A up type oil seal, pressed into pulley, wipes 


vwtfi f \ A - > ■' ■ 





^ w V' 

1 $ ^iHivUNiA 


.U3S 




11 ITS 


FAN PULLEY AND BEARINGS 



I i" V fosai pwl H '-1 
V~1 H LL-Jia 

■fl i r 


BEIT ADJUSTER 


IDLER PULLEY AND BEARINGSN 


Fan Fulle 


% \ Pulley 


\ W / \Y\ 

h f f ® ! .,«rj 

J \ ‘ J ' 




.■\ \\rnTi 

J r i'A r i I 

SYi J-Rtlt 




1 fSW 

i v * ■'' • 


• 4 . \V 

* 

■- F / ! j 




fv i;,. 


- Adjustment 


Crankshaft Pulley 


Figure I—fan ond Drive 
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FAN AND WATER PUMP 

on spindle to retain lubricant in bearing. A re¬ 
lief hole is provided in spindle to relieve ex¬ 
cess lubricant* Lubricate as described in Lubri¬ 
cation (Sec* 13 of this manual)* 

FAN IDLER PULLEY 

Fan idler pulley, mounted as shown in figure 
1 , revolves on a double row ball bearing, inner 
race of which is secured to shaft by nut and 
lock. Shaft is a press fit in idler pulley bracket. 
Bearing outer race is held in pulley by a re¬ 
tainer bolted to pulley* A lip type oil seal, pressed 
into pulley, wipes on shaft to retain lubricant in 
bearing* A relief hole is drilled in shaft to re¬ 
lieve excess lubricant. Lubricate as directed in 
Lubrication (Sec. 13 of this manual)* 

FAN BELT ADJUSTMENT 

To adjust fan belt, loosen idler pulley bracket 
clamp bolt nut; then turn idler pulley adjusting 
screw handle as necessary to adjust belt so that 
a light pressure on belt, midway between pulleys, 
will cause 1/2 to 3/4 inch deflection as shown 


in figure 1. Be sure to tighten clamp bolt nut 
after belt adjustment is completed. , j 

WATER PUMP jj . 

Description and instructions for maintenance 
of water pump used in Diesel engine equipped 
vehicles are contained in separate maintenance 
manual for Diesel engine (Form X-4517). , 

SPECIFICATIONS j 

FAN 

Drive.. , *. Crankshaft 

Number of Blades. 6 

Diameter ..*..26” 

Rotation ...Counterclockwise 

WATER PUMP 

(See Diesel Engine Maintenance Manual)*! 


SERVICE BULLETINS 

Service Bulletins are issued, whenever required, supplementing information 
in this section* The information contained in these, bulletins should be noted 
in the text and. bulletin filed for future reference - Make note of bulletin 
number in space below: 


NOTES 
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. Position of electrical units is shown manual in which equipment is covered, 

.atically. A complete list of all electrical and mechanical 

ig diagrams covering heating and ventilation control units, etc., and function of each are given 

found in Body (Sec. 3B of this manual). in Operation (Sec. O, of this manual). 


INDEX OF. ELECTRICAL UNITS 


ain electrical equipment is covered in 
ections of this manual. Both electrical 
r sections describe and illustrate various 
il units. Service information and test 
itions are given in each section as follows: 
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everse Solenoid ...... 
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235 

tarter Cut-Out. 

. 7C . 

157 


UNIT 

Switch, Emergency Stop, 


Switch. 


Switch, Starter , ... . . , 

Switch, Stop Light . 

Thermostat, Water Overheat . . . 

Re lay, Starter Solenoid. 

Relay, Stop Light .. 

Relay, Tell-Tale Alarm Buzzer . 
Resistor, Emergency Door 


Resistor, Low Air Tell-Tale 
Resistor, Low Oil Pressure . 
Resistor, Water Overheat . . 

Thermostat Tell-Ta le ... 
Solenoid, Emergency Stop , . 

Solenoid, Reverse. 

Solenoid, Starter . 


Switch, Control ■.. 

Switch, Emergency Door 
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WIRING AND IVUSC. ELEC 



TESTING CIRCUITS 


Methods of testing various circuits are des- 
•'TV>d in respective sections. However, circuits 
' • ’ • -usted for continuous circuit or shorts 

d.i: icst light or low-reading voltmeter. 

All electrical connections must be clean and 



1 Speedometer 

2 Headlight Hi ■‘'Beam 

Tell-Tale 

3* Air Pressure Gauge 

4 Instrument Lights 

5 Alarm Buzzer 

6 Starter Button 

7 Hot’ Engine 

Tell-Tale * 

8 Low Air Tell-Tale 

9 Low Oil Tell-Tale 

10 Emergency Door 

Tell-Tale 

11 Stop Light 

Tell-Tale 


1,2 Emergency Stop 
Button 

13 Oil and Temperature 

Gauge Resistor 

14 Low Oil and Water 

Overheat Alarm 
Resistor 

15 Low Oil Tell-Tale 

Resistor 

16 Water Overheat 

Tell-Tale Resistor 

17 Emergency Door 

Tell-Tale Resistor 

18 Low Air Tell-Tale 

Resistor Tf 3602 


Figure 3 —Rear View o/ Driver's Gauge Panel 


tight. Loose and corroded connections will cause 
run-down battery, difficult starting, dim lights, 
and improper function of electrical units. Inspect 
all wiring and connections at regular intervals. 
Refer to other sections listed above for mainten¬ 
ance instructions on various units and circuits. 

WIRE SIZES AMD TRACER COLORS 

Each wire in electrical system is of a specific 
size as designated on wiring diagrams. When re¬ 
placing wires, correct size as indicated must; be 
used. 

The insulation of each wire is distinctly pattern¬ 
ed and colored to assist in tracing and testing 
circuits also in making corrects connections. 

Tracing colors are designated on each wire 
on diagram and the pattern chart (fig. 2) will 
serve to identify patterns. 


DRIVER'S GAUGE PANEL 


visible 

Operation (Sec. 
instructions, 
gauges, switches and 
Gaug es & Switches . 
Air Pressure Gauge 
Oil Pressure Gauge 
Water Temp. Gauge' 
Gen.Charge Indicator 
Starter Button 
Emergency Stop Button 
Speedometer 


an easily 
Refer to 
operating 
following 

Tell-Tale Lig hts 
Headlight High Beam 
Hot Engine 
Low Air 
Low Oil 

Emergency Door 
Stop Lamp 


A driver’s gauge panel is mounted in 
position at front of driver. 

O of this manual) for 
The panel contains the 
lights. 


In addition to the above units on the face of 
the panel, there are six resistor units and an 
alarm buzzer mounted, on the rear of the panel 
(fig. 3). 
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FUSE PANEL 


A fuse panel Is mounted on dash at front of 
vehicle. Fuses on this panel are easily accesible 
by opening a door, which is unlocked with the 
dooi wrench. Lach fuse is ft umbered for easy 
identification. Spare fuses of various ampere 
capacity are mounted on rear of fuse panel door. 
When necessary to replace a blown fuse select 
a spare of the same size which insures the proper 
amperage. Refer to wiring diagram (fig. 1) for 
identification of various circuits and fuse numbers. 
Fuse panel, with door open, is illustrated in figure 
4 while fuse panel junctions are shown in figure 5 . 
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The following tabulation lists fuse number, 
amperage, circuit and wire size and color: 


?;• • ... ; , , _ . . •. ...... 

I ..L v ‘ ^ * Fuse Fane^ond^Fuses ^ 


Figure 4—Fuse Panel 


F use No. 
1 


Amperes 
‘ 20 

14 


3 

14 

4 

14 

5 

20 

6 

14 

7 

9 

8 

20 

9 

30 

JO 

30 

11 

9 

12 

9 

13 

20 

14 

9 

15 

14 

16 

14 

17 - 

20 

18 

20 

19 

20 

20 

9 

21 

9 

22 

20 

23 

9 

24 

9 

25 

9 

26 

9 

27 

14 

28 

14 

29 * 

20 

30 

20 

31 

14 

32 

— 


Cir cuit 

Reverse and Starter Switch os. Ho 

Feed to *1 to #4 Buss Bar !!!!!!!][!],’ x 0t 
Oil Pressure and Water 

Temperature Gauges. Ho. 

Tell-Tale Alarm' Relay Feed.* * ho. 

Passenger Buzzer . !!!!!!!!!!]' No! 

Head Light Dimmer Switch Feed .* * Ho' 

Fog Light Foot. Switch Feed.‘ ‘ * * * ‘ * ' Ho! 

Front Corner Marker Lights .. Ho* 

*8 to no Buss Bar Feed . !!!!!!! No! 

Instrument Panel, Rear Marker,Tail 

and Target Sign Lights. Ho. 

Reading Lights 

(2,4,5,7 R.H. and 2,5,7,9 L.H.).. Ho 

Reading Lights 

0.3,6,8 R.H, and 1,3,4,6,8 L.H.). Ho 

Michigan Markers - Front.! ! !. H 0 * 

Michigan Markers - Rear .,..!!!!!!!!!! No! 

Clearance Lights. .. 

Front Emblem. 

Destination Sign and Night Lights' ! ! . . 

General Lighting 

(2,4,5,7 R.H. and 2,5,7,9 L.H.) '. 

General Lighting 
OA6,8 R.H. and t,3,4,6,8 L.H.) 

Indirect Lights 
(1*3,5,7,9,11,13 R. and L.) M n t 9 

Indirect Lights . 

(2,4.6.8,10,12 R. and L.).. ( No 

Defrosters - R. and L.! ! ! ! !. No* 

Baggage Compartment Lights !,!!!!! . No* 

Step Lights . . * . 

Lngme Slop. N o. 

Feed From Dimmer Switch to 

*23 and "24 Buss Bar. No 

L.H. Headlight Hi-Beam . 4 No 

Headlight Hi-13 cam Tell-Tale . ! ! !. Ho' 

R.H. Headlight Hi-Beam . !!!!!!!!! No" 

Feed From Dimmer Switch to 
*25 and *26 Buss Bar . Ho 


Wire Size and Color 


Blue f . ># 

Green , •" "" *'*■%** 

Red-Black Tr, 

White 

Brown-Bl. Red Cr. Tr. 
Brown-131. Red Cr. Tr. 
Green 
Green 

Brown-Bl. Red Cr. Tr. 


No. 

No. 

No. 

No. 

No. 


16 Black-Green Tr, 

10 Red 

10 Green 
16 Black-Red Ch. 

16 Rod-Bi. Tr. 

14 Black-Red Chr 
26 Black-Tan Tr, 

14 Black Tan Tr. 

12 B rown 

12 Blue 

White 

12 Brown-Bl. Red. Cr. Tr. 
14 Blark-Cr. Ch. 

14 Green-Bl. Tr. 

16 Yellow - 2 Blue Tr. 

14 Green 

12 Yellow-Bl. Tr. 

14 VVhite-Bi. Cr. Tr, 

16 White-Black Tr. 

14 White-Bl. Tr. 


No. 

No. 

No. 


L.H. Headlight Low Boa 
L.H. Headlight Low Beam 
Fresh Air Blower - R.H. 

Feed to *27 and *28 Buss Bar ^ ' ' No ’ 

Fresh Air Blower L.H. . No* 

Feed to *29 to *32 Buss Bar. 

Horn Relay peed .■ 

Spot Light . 

Driver's- Light.* . ! 

Stop Light 

Emergency Stop Peed 
Directional Signals 


No, 

No, 

No. 

No. 

No. 

No. 

No. 


12 Yellow 

16 White-Green Cr. Tr, 
16 White-Green Cr. Tr. 
14 Yellow 
12 White-Red Tr. 

14 Red 
8 Red 
10 Yellow 
16 White 

16 Blue-Yellow Tr. 

14 Green-Black Tr. 

14 Brown-Red Tr. 

16 White-Green Cr. Tr t 


b--l 


it 

i 

r 
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Figure 5—Rear View of SwRc/i Pane/, Fuse Panel, one/ Instrument Panel Junctions. 


INSTRUMENT PANEL JUNCTIONS 


Instrument panel junctions are located at front 
of vehicle behind a panel assembly. Refer to 
figure 5 for illustration of junctions. 

(See Triangular /\ 


The following tabulation lists terminal number, 
circuit and wire size and color. Refer also to 
■wiring diagram (fig. 1 ) for circuit identification. 

Symbol On Wiring Diagram) 


T erm No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

ib 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 
30.. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Circuit 

Moto-Card .... 

Reverse Switch .. 

Starter Switch . 

Tell-Tale Alarm .. 

Charge Indicator . . , .. 

Water Overheat Thermostat. 

Water Temperature ... 

Engine Emergency Stop. 

Low Oil Pressure.. , 

Oil Pressure . 

Directional Lights Tell-Tale.. 

Directional Light... 

Horn . .... 

Stop Lights... 

Slop Lights Switch . .. 

Horn.. 

Low Air Pressure Switch .. 

Directional Lights - L.H. 

Directional Lights - R.H. 

Air Conditioning'"Turn On’' Tell-Tale. 

Air Conditioning “Turn Off M Tell-Tale. 

Passenger Buzzer . 

Emergency Door Switch. 

Fresh Air Blower Magnetic Switch .. 

Fresh Air Blower Cut-out Switch 

(Except N.Y. State) . . . .... 

Moto-Card and Tell-Tale Alarm Relay . . , ; . . . 

Tell-Tale Alarm Buzzer ..> ; . . , 

Slop Light Tell-Tale 

Low Air Pressure Tell-Tale. 

Ground. 

Driver's Blower Switch.. 

Air Conditioning Ignition. 

Main Blower Magnetic Switch. 

Air Conditioning Engine Starter. 

Air Conditioning Engine Starting Ignition . 

Air Conditioning “Stop Engine* 1 Tell-Tale. 

Stop Lights Relay... 

Stop Lights in Target Sign . 

Charge Indicator .. 

Charge Indicator . 


Wire 

Size and Color 

No. 

14 

Red-Black Tr. 

No. 

14 

Blue 

No. 

14 

Red 

No. 

14 

Brown-Black-Red Cr. Tr. 

No. 

14 

Brown-Black Tr. 

No. 

16 

Yellow 

No. 

16 

Blue-Yellow Tr. 

No. 

14 

Brown-Red Tr. 

No. 

16 

White-Black & Or. Cr, Tr. 

No. 

16 

White - 2 Green Tr. 

No. 

16 

White 

No. 

16 

Green 

No. 

16 

Black-White Tr. 

No. 

16 

Red 

No. 

H 

Green-Black Tr. 

No. 

10 

Brown-BL & Red Cr. Tr. 

No. 

16 

Blue 

No. 

16 

White-Black Cr. Tr. 

No. 

16 

White-Red Cr, Tr. 

No. 

16 

Black-Yellow Cr. 

No. 

16 

Brown-Black Tr. 

No. 

16 

Brown-Black & Red Cr. Tr, 

No. 

16 

Black-Red Tr. 

No. 

12 

Red-White Tr. 

No. 

16 

Green-Red Tr. 

No, 

16 

While - 2 Black Tr. 

No. 

16 

Yellow-Rod Tr. 

No. 

16 

White-Rod Tr. 

No; 

16 

Black-Rod Ch. 

No. 

12 

White-Black Cr. Tr. 

No. 

14 

Greon-Black Tr. 

No. 

14 

Green-White Tr. 

No. 

14 

D hick-Green Tr. 

No, 

14 

Black-Tan Tr. 

No. 

16 

Black-Green Ch. 

No. 

14 

Rlack-Rod Tr. ' 

No. 

16 

Red-White Tr. 

No, 

14 

White 

No. 

14 

Green-Red Tr. 
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WIRING AND MISC. ELEC 


BODY JUNCTIONS 

panel a, , ns l* & all ”, “Tae an/'coo^'" ™> - 

terminal is numbered tor easy identification. 

(See Hexagon Q Symbol On Wiring Diagram) 

Term No. Cir cuit 

1 Destination. Sign and Light Lights. —!.r c 

2 Front Corner Marker Lights ... Nn' r r BUck ' Tan Tr - 

3 Reading Lights . No * 16 Grcen 

{*1,3,6,8 R.H. & 1,3,4,6,8 L.H.). No 10 „ ,, _ „ 

4 Ceneral Lighting No. 10 ^ 12 Green 

(*1,3,6,8 R.H. & 1,3,4,6,8 L.H,). . . . . . No . 14 Blue 

5 Reading Lights lue 

{#2,4,5,7 R.H. & 2,5,7,9 L.H.). ' Nri ~ . 

6 General Lighting *. * 2 

(*2,4,5,7 R.H. & 2,5,7,9 L.H.) .. No. 14 Brown 

' Passenger Buzzer Switches. ir b __ 

8 Michigan Markers - Rear. . N * r own Bl, & Red Cr. Tr. 

9 ' Fresh Air Blower - R.H. . ■.I I III [ I " * No* U Tr * 

10 Rear Corner Marker Lights . * * No* 16 nL7r ^ 

11 Fresh Air Blower - L.H. ’ ‘ ‘ * T * tj4 Black-Green Tr. 

12 indirect Lights . No. 14 Red 

(#1,3,5,7,9,H,13 R. & L.) Vn . . 

13 Emergency Door Switch * ’ ’. * r °’ „ , 

H Indirect Lights . No ' Black-Red Tr. 

(#2,4,6,8,10,12 R. & L.) _ 1 

. No. 14 Brown-Bl. & Red Cr. Tr. 


ENGINE COMPARTMENT PANEL 

Engine compartment panel (fig. 6 ) is located 
at right rear corner ol vehicle. Assembly con¬ 
sists of master fuse, starter circuit and engine 
compartment light fuses, starter solenoid and 
starter cut-out relays, spare master fuse and 
six post junction block. Assembly is accessible 
through a door at right rear corner of vehicle 
The following tabulation and wiring diagram 
(fig. 1 ) will serve to identify each terminal, cir¬ 
cuit and wire size and color. 




K \ 


’ 2 «•'\ 



s :-. 

6 --. 

7- ,-L 

8 - ~ 






; 1 Spare Fuse 
; 2 Motor “Gar d 
\. 1 3 Junction Block 
Vi 4 Starter Cut-Out 
j, . N Relay 
V 5 Starter Solenoid 
% Relay 

6 Spare Fuse 


7 Starter Circuit 




r'*= --PiTij, Fuse 

rrj J J ' %ij.;\f ;|; 9 8 Compartment 

J ^ Light Fuse 

9 Reverse Helay 
' < 10 Master Fuse 

if y :V "2 1 1 Gen Regulator 

in : 1 




1 |< 

,if $ ■. 

JUtlvslL 


. 


Figure 6—Engine Comporfmertf Ponel 

(See Square □ Symbol On Wiring Diagram) 
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WIRING AND MISC. ELEC. 


ENGINE DISCONNECT PLUG 


An engine disconnect plug is mounted on engine 
compartment panel at right side of vehicle. This 
plug provides a quick and easy means of discon¬ 
necting engine electrical units whenever engine 


is to be replaced. 

The following tabulation and wiring diagram* 
(fig. 1) will serve to identify each circuit and 
wire size and color. 


BEFORE AFTER 
Chassis Chassis 
No. 101 No. 1 00 
C A ‘ 

H B 

E C 

G D 

I E 

A F 

F G 

B H 

D I 


(See Symbol X On Wiring Diagram) 


Circuit 

Oil Pressure Gauge.. 

Water Temperature Gauge ..... 

Water Overheat Thermostat. 

Generator Ground . 

Starter Solenoid. 

Generator Field .. 

Emergency Stop Solenoid. 

Engine Stop Solenoid./ [ 

Oil Pressure Switch. 


Wire Size and Color 
No. 16 White”- 2 Green Tr. 

No, 16 Blue-Yellow Tr. 

No. 16 Yellow 

No. 14 Black 

No. 10 Red 

No. 14 Black-Red Ch. 

No. 14 Brown-Red Tr. 

No. 14 Green 

No. 16 White-Black & Gr. Cr. Tr. 



ELECTRIC HORN 



Figure 7—Buzzer end Re/ay Panef 4ssemb/y 


Horn (fig. 8) operates on magnetic principle 
to produce warning signal. Current from battery 
flvjws through winoings vit."': '■». m when circuit 
is completed at horn button .. Horn circuit 

is protected by a fuse. Refer to wiring' diagram 
(fig. 1) In this section. 

Before adjusting horn check following conditions 
which affect performance: 


LOW HORN VOLTAGE ; 

If horn produces a weak signal, voltage at 
horn should be checked. Connect a voltmeter 
across horn terminals. The voltage reading should 
not be less than 11 volts. A lower reading indi¬ 
cates either a low 7 b. f tery or a high resistance, 
in horn circuit. j 

Loose or corroded connections in horn circuit 
should be corrected. Check for defective wiring 
by connecting separate test leads from horn ! to 
battery. 

A loose connection or poor contact at horn 
push button may cause horn to operate intermit¬ 
tent! y. Shunt around horn button to determine 
whether there is poor contact at push button; 
Whenever wiring is replaced in horn circuit, use 
correct size, as shown on wiring diagram. 

Horns usually have a rasping sound when vital 
parts are broken or loose. A loose back shell 
may affect tone. Tighten collar screws, mounting 
nuts, and studs. Replace all damaged parts,. 

The horn will not function properly if Held 
windings within horn are open circuited, or ground¬ 
ed. Connect an ammeter in circuit at horn terminal. 
If there is no indication of current flowing wnen 
contact points are closed, windings are open cir¬ 
cuited. The ammeter will indicate an excessive 
flow of current if windings are short circuited 
or grounded.. 1 

Windings may also be checked for grounded 
circuit with test lamp. Disconnect horn leads 
and touch one test point to one of horn terminals;! 
If lamp lights, field windings are grounded. | ; 

Excessive arcing at contact points may be 
caused by improper current adjustment. An open 
circuit in condenser will cause excessive arcing 
at points and, in some cases, contacts will be 
held together. 
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HORN ADJUSTMENTS 

II tone is not satisfactory after checking pre¬ 
ceding conditions, adjust horn in following manner:. 

1. Remove shell from horn. 

2 . Connect ammeter in circuit at horn and 
adjust current consumption, by varying position 
of adjusting nut. See “Specifications” at end of 
this section, for current consumption. 

3. Loosen adjusting lock nut and turn adjusting 
nut to left or right to increase or decrease current. 

4. Too much current will cause horn to have 
a spluttering sound. This adjustment is very 
sensitive. Move nut 1/10 turn at a time and lock 
in position each time before trying. If ammeter 
is not available, adjust according to sound. 

5. Correct air gap between armature and core 
is important for proper tone. The gap must be 
uniform across entire surface of armature., Width 
of gap may be determined by using a feeler. 
Adjustments are made by use of air gap adjusting 


POINT AIR GAP 

A D J U STMENT AD J USTM ENT 




TP 033 9 


Figure 8 —Electric Horn 

nuts. Refer to “Specifications” at end of this 
section for correct adjustment dimensions. 


HORN RELAY 


Horn relay, illustrated sectionally in figure 9 
is mounted on buzzer and relay panel assembly. 

Relay is connected in such a manner that upon 
completion of circuit at horn button (switch) con- 
tact points are closed. Current is then fed. directly 
from battery through contact points to horns, thus 
avoiding voltage drop through horn button circuit. 

Maintenance and adjustment operations are given 
in following paragraphs. Removal of snap on cover 
will make relay mechanism available for adjust¬ 
ments. 

Aid Gap Adjustmen t 

With the contact points closed, measure the air 
gap between the armature and center of core. 
Adjust air gap by loosening two screws and move 
armature up or down as required (fig. 9). If 
necessary, align the support carrying the lower 
contact so that the air gap will be uniform between 
the core and the armature. Refer to “Specifica¬ 
tions” at end of this section, for proper air gap. 

.Pointy Opening Adjustment 

Measure the contact point opening with the 
armature in the open position. Adjust by bending 
armature stop (fig. 9). Refer to “Specifications” 
at end of this section, for correct point opening. 

A LA RAA 

An elaborate alarm system is used to warn 
the operator of four conditions requiring immediate 
attention. These four conditions are (1) Low Air 
Pressure (2) Emergency Door Not Closed (3) Low 
Oil Pressure (4) Water Overheated. 



Figure 9—Horn Relay 

Voltage Adiustm ent 

Connect an accurate voltmeter across the “S” 
and terminals, then connect a variable re¬ 
sistance from “S” terminal to ground. Adjust 
resistance, noting voltmeter reading at which points 
close. Reading should be same as listed in “spec¬ 
ifications” at end of this section. 

Adjust, if necessary, bv bending armature spring 
stop as required to obtain correct settings. 

SYSTEM 

Whenever the air pressure is low or the 
emergency door is open an electrical circuit is 
completed through a tell-tale alarm relay which 
causes the buzzer to sound and one of the tell-tale 
lights to illuminate. If the buzzer sounds note 
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Figure 10 —Low Air Pressure Indicator 


•which of the tell-tale lights is illuminated and 
take the necessary action to correct the condition. 

If the oil pressure becomes dangerously low 
or . water becomes overheated the buzzer sounds 
and tell-tale lights are illuminated. In addition, 
an electrical circuit is completed which causes 
emergency stop solenoid to operate and stop 
engine, except when transmission is in 1st speed. 

Operation of the alarm system as it applies 
to the driver is explained under “Moto-Gard and 
Tell-Tale Alarm System’ ’ in Operation Sec. O, 
of this manual). 

LOW AIR' PRESSURE INDICATOR 

The low air pressure indicator (fig. 10) is 
a safety device designed to automatically give 
a visual and audible warning when the air pressure 
in the air system falls below a safe limit for 
brake operation. The low pressure indicator is 
actually an air controlled switch in an electrical 
circuit, automatically controlling a tell-tale light 
on the gauge panel and a buzzer on the relay 
panel. Low pressure indicator is connected in air 
lines as shown in air lines diagram in .“Brakes** 
(Sec. 4B of this manual). 


OPERATION * f 

The low pressure indicator shown in figure 
10 is in cut-in position, that is, the pressure j 

in the air brake system is below the specified 
limit (54 to 66 lbs.) and the contact points are ij 
closed, causing the tell-tale light to illuminate. !.; 
When air pressure is built up in air brake system, i; 
which is connected to cavity under diaphragm, j I 
pressure under diaphragm overcomes spring ten- ;; 
sion above diaphragm, lifting the upper contact ' f 
point off the lower contact point, breaking the •• ij 
electrical circuit to the tell-tale light. j ij 

The electrical circuit is connected through the jj 
engine control switch so that the tell-tale light •• i 
will illuminate only when the control switch is , j, 
in “Run” position. When the vehicle has been . j I 
standing for a long period with the engine stopped j 
and the air pressure is low, the tell-tale light jj 
will come on automatically when the control switch 
is turned on and will stay on until the pressure | 
in the air brake system is built up to the specified j 
limit. When operating vehicle on road and tell - tale j 
l ight comes on. stop vehicle immediately and de- i j 
termine the cause of pressure loss. .i •; ' 

SERVICEABILITY TESTS i 

I 

1. Operating Tests 

a. With no air pressure in system, turn control 
switch on and start engine. The low pressure; J 
tell-tale light must remain on until the pressure 

in the air brake system reaches a point between; ; 
54 and 66 pounds, at which point the tell-tale' 
light must go out. ! j = 

b. Continue to build up pressure in system 

to at least 75 pounds, then stop engine. Reduce ? 

the pressure in the air brake system by making < 

brake application and note pressure when tell-tale I 

light comes on. The light should come on whpri ;j 

the pressure is lowered to a point between 66 f 

and 54 pounds. ‘ : 5 

... i 1 J 

2. Leakage Test j f 

With the air brake system fully charged, coat; 

the outside of the low pressure indicator with 
soap suds to check for leakage. No leakage, is ■ . i 
permissible. Leakage at the lower terminal can f 

sometimes be corrected by removing the electrical f 

connection ;and carefully tightening the terminal I 

nuts. Leakage through the small vent hole near f 

the top of the unit signifies a leaking diaphragm.; * 
This condition requires replacing the diaphragijn.; 

j. i’ ^ 

REPLACEMENT | V ; j 

: . i. 

1. Removal [\\ 

Exhaust air pressure from system. Disconnect 
air line and electrical connections. Remove mount-- j 

ing bolts and remove unit from vehicle. .] 
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2 * Installation 

Position unit and install mounting bolts. Connect 
air lines and electrical connections. Build up 
air pressure in system and test unit as previously 
directed under ‘'Serviceability Tests.” 

DISASSEMBLY 

1. Unscrew top .cover from body of unit. Re¬ 

move spring, diaphragm washer, and diaphragm 
assembly. . 

2 . Disassemble diaphragm assembly by remov¬ 
ing nut from diaphragm screw and removing dia¬ 
phragm and two washers from screw. 

3. Remove terminals from cover or body by 
removing terminal nuts, flat washer, and fibre 
washer from terminals, then remove terminal 
with llat washer and fibre bushing from inside 
of cover or body. 

INSPECTION AND REPAIR 

1. Clean all metal parts thoroughly, using a 
suitable cleaning fluid, 

2. Inspect < diaphragm for signs of wear or 
cracking. Install nev T diaphragm if these conditions 
exists. 

3. Inspect contact points for pitting or corro¬ 
sion. If points are only slightly pitted or corroded, 

Wthey can be repaired by carefully filing with a fine 
listributor point file. If points are badly pitted 
or corroded, the diaphragm screw and lower ter¬ 
minal, complete with new points, must be replaced 
with new parts. 

ASSEMBLY 

1. Select lower terminal (with contact point) 
and install flat washer with D-shaped hole in 
washer over D-shaped shoulder on head of ter¬ 
minal. Install fibre bushing on terminal, with 
D-shaped hole over shoulder on terminal and large 
side of bushing next to flat washer. Install the 
terminal, washer, and bushing in body with square 
shoulder of bushing in square hole in body. Install 
the following parts on the terminal in’the order 
named: Rubber seal washer, fibre washer, flat 
washer, and two terminal nuts. Tighten nuts firmly. 

2 . Select upper terminal (without contact point) 
and install flat washer and fibre bushing on termi¬ 
nal head. Install terminal with washer and bushing 
in cover, with square shoulder on bushing in square 
hole in cover. Install fibre washer, flat washer, 
and two nuts on terminal and tighten nuts firmly, 

3. To assemble diaphragm, place beveled wash¬ 
er on diaphragm screw with flat side of washer 
next to shoulder on screw. Install diaphragm on 

j<Hgcrew, then install -another beveled washer with 
eve led side against diaphragm. Install nut on 
iaphragm screw and tighten only enough to form 
m air-tight seal, then stake nut in place. Ex¬ 
cessively tightening nut will distort diaphragm. 



Figure ? J—TefMa/e Alarm Buzzer 

4. Place diaphragm assembly in body and press 
down on edges of diaphragm with fingers to seat 
ridge on bottom of diaphragm in groove in body. 
Install Diaphragm washer in body with beveled 
and grooved side next to diaphragm. Press washer 
firmly down to make sure the groove in washer 
is seated over ridge on top of diaphragm. 

5. Place spring over diaphragm screw and 
install cover over spring. Compress spring and 
screw cover into body. After tightening cover, 
look through air inlet port to see that contact 
points are in proper alignment. 

TELL-TALE ALARM BUZZER 

Tell-tale alarm buzzer (fig. 11) is mounted 
on relay and buzzer panel (fig. 7) at rear of 
gang switch panel. Alarm buzzer warns the driver 
audibly of four conditions as follows (1) Low Air 
Pressure (2) Emergency Door Not Closed (3) Low 
Oil Pressure (4) Water Overheated. Buzzer is 
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figure 12 —TefMTa/e Alarm Buzzer Relay 


operated by the tell-tale alarm buzzer relay when 
condition 1 or 2 exists and through Moto-Gard 
tell-tale alarm relay when condition 3 or 4 exists. 
Refer to wiring diagram (fig. 1) for circuit, wire 
size and color and terminal junctions. 

MAINTENANCE 

Contact points of buzzer should be inspected 
periodically and cleaned when necessary. Remove 
cover of buzzer for access to points. 

As a safety precaution, emergency door buzzer 
should be tested daily. Make sure engine control 
switch is turned on. Release emergency door latch; 
buzzer -should sound. If buzzer does not sound, 
proceed as follows: 

Test 

1 . If buzzer fails to operate, first make sure 
that No. 3 instrument panel fuse is not blown. 
Remove buzzer cover and make sure contact points 
are clean and in contact, and that terminal screws 
are tight. If buzzer still fails to operate, check 
circuit continuity in following sequence, using volt¬ 
meter or test light having a 12 volt, 1.5 candle- 
power bulb. 

2. Turn engine control switch on. With one 
test lead grounded, touch other lead to both buzzer 
terminals. If no current is obtained at either 
terminal, defective wiring between, instrument panel 
and buzzer is indicated. 

3. Current should be obtained from one ter¬ 
minal of buzzer. With a jumper wire, ground 
the dead terminal - buzzer should sound. 

4. If buzzer does not operate, remove buzzer 
for repair or replacement. 

5. To test circuit (except buzzer), remove 
. leads from buzzer and attach each lead to volt¬ 
meter or test light lead. If current indication 


is obtained when emergency door is unlatched, 
circuit (except buzzer) is operating properly. 

6 . If current indication is not obtained, switch 
and wiring should be carefully checked for open ; 
circuits. 

TELL-TALE ALARM BUZZER RELAY 

Tell-tale alarm buzzer relay (fig. 12) is used 
to complete low air pressure switch and emergency 
door switch electrical circuit to tell-tale alarm * 
buzzer. Whenever either of these switches are 
closed an electrical circuit is completed through 
the relay which causes the buzzer to sound and 
warn the driver that one of these conditions exists. ; 
Relay is mounted on a buzzer relay panel (fig. 7) j 
located behind gang switch panel. Refer to wiring 
diagram (fig. 1) for circuit, wire size and color 
and terminal junctions. :j • 

ADJUSTMENT . ; J - 

Refer to f ‘Specifications” later in this section 
for air gap and point opening dimensions, and for 
closing voltage. ■! 

Air Gap * • j i ■ ‘ 

Disconnect lead from terminal “B.” Check ‘ 
air gap between armature and core with contact 
points in closed position. Adjust by bending lower 
contact support (fig. 12). Align lower contact 1 
support so that air gap between core and armaturfe 
will be uniform. . I ■ 

Contact Point Opening : •' ! 

Check contact point opening and adjust, if ; 
necessary, by bending armature stop (fig. 12).. 
Clean contact points with a thin fine-cut contact 
file if pitted. 


Closing Voltage 

Connect lead of an accurate reading voltmeter 
to terminal and other lead to terminal “bJ* 

To check closing voltage with relay on vehicle, 
it will be necessary to insert a variable resistance 
of 10 ohms (capable of carrying 1 ampere) in 
series at U B” terminal on relay. 

With horn button depressed, adjust variable 
resistance until relay points close and note reading 
on voltmeter. Adjust by bending armature spring 
post to increase or decrease tension on armature. 
Increasing tension increases closing voltage. 

LOW OIL PRESSURE SWITCH . 4- 


Low oil pressure switch Is an electrical unit i 
installed in the engine oiling system at a point 
where oil pressure exists. When engine is running < 
the oil pressure acts upon a diaphragm to hold ; 
a pair of switch contacts open. However, if the 
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pressure should drop to between 2 and 4 lbs. 
pressure the points will close, thereby completing 
an electrical circuit. 

Closing the points causes the tell-tale light to 
illuminate, Moto-Gard tell-tale alarm relay func¬ 
tions to cause alarm buzzer to sound, relay also 
permits current ot flow to a ground in the Moto- 
Gard. As current reaches the Moto-Gard a bi¬ 
metal element is heated causing contact points 
to close and current to flow to a special‘drum 
(rotary) switch. Switch is connected to trans¬ 
mission controls in such a manner that current 
reaches emergency stop solenoid, except when 
transmission is in 1st speed. Current reaching 
emergency stop solenoid immediately operates 
solenoid to close air choke valve and stop engine. 

Refer to wiring diagram (fig. 1) for electrical 
circuits, terminals, wire sizes and colors. 


Circuit Test 

Circuit is connected to generator armature 
and therefore Is not energized until generator 
is at charging speed. 


With generator operating at charging speed, 
momentarily short the two wire terminals at engine 
pressure switch and note if tell-bile light is illumi¬ 
nated. If light is illuminated and buzzer sounds, 
the wiring, bulb, relay and buzzer are operating 


satisfactorily. 

Failure of tell-tale to light or buzzer to sound 
inidcates that the circuit common to one or both 
of these units is at fault. Refer to wiring diagram 
(fig. 1) for circuit terminals. 


WATER OVERHEAT THERMOSTAT 


Water overheat thermostat is an electrical unit 
installed in the engine water manifold. When the 
water temperature becomes excessive an electrical 
circuit is completed. Completing the circuit causes 
a tell-tale light to illuminate, Moto-Gard tell-tale 
alarm relay functions to cause alarm buzzer to 
sound, relay also permits current to flow to a 
ground in Moto-Gard. As current reaches the Moto- 
Gard a bi-metal element is heated causing contact 
points to close and current to flow to a special 
drum (rotary) switch. Switch is connected to trans¬ 
mission controls in such a manner so that current 
reaches emergency stop solenoid except when trans¬ 
mission is in 1st speed. Current reaching the 
emergency stop solenoid immediately operates the 
solenoid to close the air choke valve and stop the 
engine. Refer to wiring diagram (fig. 1) for elec¬ 
trical circuit, terminals, wire size and colors. 

L 

Circuit Test 

Circuit is connected to generator armature 
nd therefore is not energized until generator 
is at charging speed. 


Contacts Bi-Metal Ff PmpnJ 



Adjusting Heating 

Screw Element 


TP 3402 


Figure 13— -Moto-Gard 

With generator operating at charging speed, 
momentarily short the wire at thermostat ter¬ 
minal and note if tell-tale light is illuminated. 
If light is illuminated and buzzer sounds, the 
wiring, bulb, relay and buzzer are operating 
satisfactorily. 

Failure of tell-tale to light or buzzer to sound 
indicates that the circuit common to one or both 
of these units is at fault. Refer to wiring diagram 
(fig. 1) for circuit terminals. 


MAINTENANCE 

At 15,000 miles intervals remove thermostat 
cylindrical cover, clean contact points, if neces¬ 
sary, and blow out any dirt in the interior of the 
body. 

At 30,000 mile intervals, the thermostat should 
be removed and tested for actual operation. This 
can easily be done by inserting tube of thermostat 
in oil heated to a temperature of 250 to 275 
degrees F. If the points contact readily, correct 
working of the instrument is indicated. (The 250 
to 275 degrees F. temperature for the testing 
oil is arbitrarily selected in order to make the' 
check quickly and bears no. relation to the tem¬ 
perature at which the thermostat is set.) 

NOTE: Before testing thermostat be 
sure that entire unit is pre-heated to 
approximately engine temperature 
(170 degrees F). 

At any time excessive engine temperature 
causes the instrument to act, the thermostat 
should be removed from the vehicle and checked 
as above. y 

MOTO-GARD 

Moto-Gard (fig. 13) is mounted on engine 
compartment panel (fig. 7) and is connected into 
wiring circuit as shown in wiring diagram (fig. 1). 

The purpose of the Moto-Gard is to assist 
in completing an electrical circuit to emergency 
stop solenoid whenever oil pressure is low or 
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Figure 14 —Mofo-Gard cmcf Tel/-Tcr/e Alarm Relay 


water in engine is too hot. The action of the 
Moto-Gard is not immediate, as the bi-metal unit 
within the Moto-Gard must become heated before 
contact points close to complete the circuit. This 
requires approximately 20 seconds. 

Test 

Moto-Gard and wiring should be checked at 
approximately, 5,000 mile intervals. To test, 
ground the wire from the low oil pressure switch 
or water overheat thermostat and at the same 
time accelerate the engine to a point where the 
generator is charging. The tell-tale light should 
illuminate immediately and the emergency stop 
solenoid should trip in less than 60 secondvS. 
If the solenoid fails to operate check the wiring 
and test the solenoid. Do not ground the Moto- 
Gard for more than 1 minute at a time as it 
may be seriously damaged. 

If the solenoid and wiring tests are satisfactory 
yet the Moto-Gard fails to stop the engine it 
should be replaced with a unit known to be oper¬ 
ating satisfactorily, 

drum switch 

A drum or rotary switch, installed in right 
side of engine compartment, is connected to trans¬ 
mission first speed lever. Purpose of switch is 
to permit vehicle operation in transmission first 
speed only, whenever the Moto-Gard circuit is 
energized by action of low oil pressure switch 
or water overheat thermostat. 

Refer to Operation (Sec. O of this manual) 
also to wiring diagram (fig. 1) for electrical 
circuit. 


Switch Maintenance • i 

-— —- . . . . —- . — *■ \ \ 

Switch contacts and terminals are enclosed !. '!. 

within the switch body and should be cleaned :■ 
at periodic intervals. Access to contacts is through j j 

a body cover held in place by a snap spring. J 

Disconnect linkage and rotate switch. Use fine 
abrasive cloth to clean contact spring and drum, j 
Clean terminals of accumulated corrosion or for- ! 
eign matter. Reconnect linkage and install body : 
cover. |A 

SWITCH LINKAGE. ADJUSTMENT f 

At time of installation the switch control linkage j 
is properly adjusted and ordinarily should not : 
require further attention, however an adjustment i s 
may sometimes be necessary. Remove clevis pin l 
at switch lever. Place transmission in first speed. j 
Remove cover from switch. Loosen yoke lock I 

nut and turn yoke until clevis pin hole in yoke I 
and switch lever are in alignment while switch j 

is in neutral or no contact position. Install clevis | 

pin and tighten yoke lock nut. Install switch cover 
and shift transmission into neutral. | j 

MOTO-GARD AMD TELL-TALE ALARM ? 

RELAY : T , 

■ J ^ 

Relay (fig. 14) is mounted on buzzer and relay 
panel (fig. 7). Purpose of this relay is to ener-i I 
glze the alarm buzzer and Moto-Gard circuits j 
whenever either the low oil pressure switch ori 
water overheat thermostat contact points close 
to complete the circuit. Current for operation I 

of the relay is supplied from generator armature i 
and is therefore operative while generator . jis \ 
charging. f 

Refer to wiring diagram (fig. 1) for circuit ! 
and terminal Identification. j 

: ! I 

INSPECTION AND CLEANING 

Remove cover to inspect points. Points are ! 

silver and tend to oxidize (blacken), which does ; J 
not impair efficiency. Clean points only if pitted ! 

or burned, and not if, merely blackened. Cautio n: j: 

Do not use file or emery paper on points. Use 
only; fine crocus cloth or preferably toilet tissue, j 

and with very light pressure. ’ j 

POINT REPLACEMENT ' ■ M ? 

If points are badly burned, replace conflict 
bar. Remove split pin, washer‘and contact bar: 
from plunger pin. Install new contact bar oM T'f 
plunger pin, then install washer and split piri. 

Test points for proper operation, then install cover. 

TELL-TALE LIGHTS AND RESISTORS ■ ' : V 

Tell-tale lights are employed to signal the 
operator of various conditions, some of which : V 

















demand immediate attention. Some of these lights 
have a resistance unit connected in the circuit 
to insure operation under all conditions. 

Refer to gauge panel (fig. 3) for location and 
identification of tell-tale and resistors, also to 
wiring diagram (fig. 1) for individual circuits. 

ELECTRICAL SPEEDOMETER 

The electric speedometer consists of a trans¬ 
mitter, head and connecting electrical wires. 

The transmitter is mounted on and driven 
by the transmission. As the transmission rotates 
the transmitter rotor a three-phase alternating 
current is induced and transmitted to the head 
through the wiring. The frequency of this current 
varies with the speed of the transmission, thus the 
speed of the rotor in the head is precisely that 
of the transmitter rotor. 


Rotation of the head rotor is transmitted to 
the speedometer dial pointer to visually record 
the speed of vehicle in miles per hour. 

Testing 

If a system becomes inoperative or is not 
operating properly the following checks should 
be made. 

1. Check the continuity of external wires from 
plug to plug for possible open circuits or shorts. 

2. Check the electrical resistance between any 
two terminals of transmitter. Resistance between 
terminals should be between 13-1/2 - 16-1/2 ohms. 

3. Check electrical resistance between any two 
terminals of head. Resistance between terminals 
should be between 25-1/2 - 31-1/2 ohms. 

4. Failure to obtain specified resistance values 
indicates that unit is damaged internally and should 
be replaced. 


SPECIFICATIONS 


Fuses 

v Master (Eng, Comp. Panel) (Amp's.) . X50 

Starter Circuit (Engine Comp. Panel) (Amp's.) !!!!!!] . 20 

Engine Compartment Lights (Eng. Comp. Panel) ’(Amp's!)* !. 20 

Air Conditioning Blowers (Buzzer Panel) (Amp's.). !!!!!!!!* 20 

Miscellaneous (Fuse Panel).Refer to w Fuse Panel" Tabulation 

in this Section also to Wiring Diagram, 


Resistors 

Low Air Tell-Tale . 

Emergency Door Tell-Tale ! ! , . ! ! 

Low Oil Tell-Tale.! 

Water Overheat Tell-Tale.! 

Oil & W 7 ater Temperature Gauges 
Low Oil & Water Overheat 

Horn 

Make. 

Model . 

Voltage.v. 

Air Gap. 

Current.. . . 

Frequency . 

Horn Relay 

Make . 

Model ...! 

Air Gap (Points Closed).! ! 

Point Opening. 

Armature Attracted (Volts). 


5 Ohms 

5 Ohms 

6 Ohms 
6 Ohms 
6 Ohms 

10 Ohms 


* Delco-Remy 
. . . . 1999700 

.12 

0.030 ff - 0.034” 
< ♦ . 3.5 - 5.5 

... 300 - 320 


Delco-Remy 
. . 1116818 
. * . 0 . 020 ” 
. . . 0.030” 
. . 6.0 - 8.0 


hpw Air Pressure Indicator 

Make. 

Model . 

Contacts Close (Lbs.) 


Bendix-Westinghouse 

* . 076218 

• . 54-66 
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SPECIFICATIONS (Cont’d) 

Tell-Tale Alarm Buzzer Relay 

Make ... 


Model .. 


1116775 

Air Gap (Points Closed) . 


.... 0 015" 

Point Opening . 


0 025" 

Armature Attracted . (Volts) *. 

Low Oil Pressure Switch 

Make . 


AC 

Model .•. . , ;. 


1506714 

Contacts Break (Lbs. Pressure) . 

Water Overheat Thermostat 

Make ... . 


. 2-4 

TCv c;rvr 

Model .. 


7 -pa 7 *^ 

Temperature Setting .. . 


21 

Moto-Gard 

Make . 


M n fn “ C'* , > rH 

Model . 


t 2-TV 

Moto-Gard Cut-Out Switch 

Make . 


hiatal Ptipismafif* 

Model . 


9 # A ^ Mfi A 11^ UAAln. Iri^ 

C- 1 Q790 

Moto-Gard and Tell-Tale Alarm Relav 



Make , . , 


- P-7 <-> mmnr 

Model .. . Rfi/ti ? 

Type . . . ; . ; . 

Single 


Amperage . 



Voltage . . 

Coil Data 



Resistance (Ohms) . . 


1 fi n 

Current (Amps) .... 17 c 

Pick-up & Close (Volts) . 


10 

Drop Out & Open (Volts) ...... . r 

Electric Speedometer 



Make.. 


• * Eclipse-Pioneer 


Model 


Transmitter 
Head . . , . . 


. 2276-1-A 
2232-12A-A 
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The battery is an electro-chemical device for 
storing electrical energy, and when properly used 
has two major functions. The first function is 
o govern, directly, the voltage of vehicle's elec- 
rical system. The second function is to provide 
electrical energy to starter while engine is being 
started. The battery also supplies energy, under 
limited conditions, to lights and other accessories. 

The battery consists of six cells connected in 
series, giving a terminal voltage of twelve volts. 
Each cell, is made up of an acid-proof compartment 
in which two groups of plates, positive and neg¬ 
ative, are immersed in electrolyte, a solution of 
sulphuric acid and water. 

The battery delivers energy when it is con¬ 
nected to an electrical circuit. This energy is 
derived from chemical reaction of sulphuric acid 
in the electrolyte and active materials in plates. 
During course of energy-producing reactions sul¬ 
phuric acid is absorbed and water produced thus 
decreasing specific gravity of electrolyte. 

After reaction between plates and electrolyte 
has continued for a considerable length of time 
amount of available acid is so small as to pre¬ 
vent further delivery of useful energy, and battery 
is said to be discharged. 

The generator is designed to restore to bat-' 
tery, energy consumed in starting, and then to 
assume burden of supplying complete electrical 
load. If generator fails in its duty and battery 
becomes run-down, charging from an outside 
source is necessary. 

MAINTENANCE 

Batteries are located in a battery compart¬ 
ment on left hand side of vehicle. Accessibility 
is through a door in body side panel. 


Battery should be inspected and checked at 
least once a week. Inspection should include bat¬ 
tery hold-down clamps, terminals, and electrolyte 
eve . Each cell should be checked with an ac¬ 
curate hydrometer. 

Battery terminals should be checked at per¬ 
iodic intervals Remove all corrosion denosits 
using a solution of ammonia in water. Coat 
terminals with petrolatum before tightening. Check 
oattery ground strap and cable to starter, and 
replace when necessary. 

Add pure (preferably distilled) water to each 
cell until water level is approximately 3/8 inch 
above plates. Do not overfill cells. Water should 
e added just before a ’-un because unmixed 
water may freeze in cold weather. 

. Test each ceil with an accurate hydrometer 

stam Pe nf h E ravity \ The Epeciiic gravity indicates 
state of battery charge. The reading on fully- 

charged battery should be between 1.275 and 1 300 
When reading is below 1.225 battery should be 
i ©moved and recharged. 

freezing point of electrolyte depends on its 
specific gravity and condition of battery charge 
following table gives freezing temperatures of 
battery solution at various specific gravities: 


Specific 

Gr avity 


Freeze 
Temp. 
Peg. F. 


Specific 

Gravity 


Freeze 
Temp, 
fleg. F. 





















TESTING 

Test each cell with an accurate hydrometer 
for specific gravity. The specific gravity indicates 
state of battery charge. The reading on a fully- 
charged battery should be between 1.275 and 1.300 
at 60 F. When reading is below 1.225 battery 
should be recharged. 

Battery may be tested with conventional test¬ 
ing instruments. These instruments, if used as 
manufacturer directs, will indicate conditions of 
battery prior to recharging or repairing. 

Battery should be recharged with standard 
equipment. Do not bring an open flame near 
battery during charging, as explosive gases form 
in cells during this operation. 

Testing cell voltage in connection with specific 
gravity test will give a good indication of battery 
condition. Battery must test higher than 1.240 and 
battery, engine, and starter must be abnormal room 
temperature, otherwise test will not be accurate. 

Operate starter and quickly check each cell 
of battery with low reading voltmeter. To prevent 
engine starting, hold stop switch button in. If 
voltage reading is less than 1.7 volts at 80°F, 
or if there is a difference between ce'l readings 
of more than 0.1 volt, battery trouble is indicated 
and battery should be removed for further check. 

BATTERY CABLES 

Check cable leads and connections to determine 
if they are in good condition. Excessive resistance, 
generally caused by poor connections, produces 
abnormal voltage drop which may lower voltage at 
starting motor to such a low value that normal 
operation of starting motor will not be obtained. 


Abnormal voltage drop can be detected with a low 
reading voltmeter as follows: 

1 . Check voltage drop between grounded battery 
terminal (positive) and vehicle frame. Place one 
prod of voltmeter on battery terminal and other 
on vehicle frame. With starting motor cranking 
engine at normal room temperature (70°F) voltage 
reading should be less than 0.3 volt. If more 
than this, there is excessive resistance in this 
circuit. 

2. Check yoltage drop between ungrounded bat¬ 
tery terminal (negative) and starting motor ter¬ 
minal stud while motor is operated. If reading 
is more than one volt, there is excessive resis¬ 
tance in circuit. 

NOTE: If necessary to extend wire from meter 
for this test, use No. 18 or larger wire. 

• | :: 

3. Check voltage drop between starting motor 

housing and vehicle frame. This must be less 
than JO, 1 volt. ; j 

CAUTION: When working on engine, precautions 
should be taken to prevent accidental starting of 
engine. Make certain th't starter circuit cut-out! 
switch is “OFF.” 

SPECIFICATIONS 1 | 


Make . Exide! : 

Model .. 6LXWG-17-3R;' 

Voltage .. tg- 

Plates Per Cell .* 17| 

Ampere Hour (Each Battery) , . . 126 @ 6 Hr. Rate; 

Quantity. Two, Connected in Parallel;! 

Specific Gravity - Fully Charged . . 1.275 - 1.30Qi' 

Recharged @ . 1.225!! 
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This section includes service information on 
units used in the starting system of models cov¬ 
ered by this manual. The starters are identified 
by model numbers stamped on a plate attached 
to starter housing. Solenoids and relays are iden¬ 
tified by a number stamped in the mounting brack¬ 
et. Refer to "Specifications" later in this section 
for service data and model application. 

The starting system includes battery, starter, 
solenoid, starter relay, starter control relay, 


starter buttons, cut-out switch, fuses and wiring. 

Source of energy for operation of starting 
system is the battery, which is described in 
"Battery," (Sec. 7B of this manual). 

Starting system is protected by two fuses, one 
of which is located behind instrument panel and 
the other on engine compartment panel. 

Starting system circuits are shown on wirt 
diagrams in Wiring (Sec. 7A of this manual). 


OPERATION AND CONTROLS 


The starting system operation is dependent 
upon' the function of each unit included in the 
system. Method of operating controls is fully 
described in "Operation" (Sec. O of this manual). 

STARTER SOLENOID 

Starter solenoid is used to shift starting motor 
pinion ,into mesh with flywheel ring gear and 
close the starting motor circuit causing motor 
to crank engine. Pressing starter button oper¬ 
ates relays to complete starting motor circuit 
and energize solenoid. Solenoid is mounted on 
starting motor frame and plunger is connected 
by linkage to pinion shift lever. When solenoid 
is energized plunger pulls pinion into mesh with 
flywheel ring gear teeth. Plunger movement then 
continues, closing switch contacts and completing 
starting motor circuit. Starting motor then cranks 
engine. 

Solenoid has two coils. The pulling coil draws 
comparatively heavy current for a short interval. 
This is needed to engage the pinion. The holding 
coil also aids the pulling coil. As soon as sole¬ 
noid plunger completes starting motor circuit, 
pulling coil is de-energized by action of contact 
points and only holding coil draws current. 


STARTER SOLENOID RELAY 

Starter solenoid relay is used in conjunction 
with starter solenoid to magnetically shift start¬ 
ing motor pinion into mesh with flywheel ring 
gear and close the starting motor circuit. Pres¬ 
ing starter button closes relay circuit and en¬ 
ergizes relay coil to close the contact points. 
This completes the solenoid circuit, solenoid 
magnetically shifts starting motor pinion and at 
the same time closes starting motor circuit 
causing motor to crank engine. 

STARTER CUT-OUT RELAY 

A starter cut-out relay is used in circuit be¬ 
tween generator and starter solenoid relay. When 
generator is charging, relay coil is energized and 
contact points of relay are opened. This breaks 
starter relay circuit which is grounded through 
the starter cut-out relay and makes it impossible 
to close starter solenoid circuit and shift starting 
motor pinion to engage flywheel ring gear while 
engine is running. 

STARTER CUT-OUT SWITCH 

Switch is located on engine compartment con-’ 
trol box panpl and is used as a safety device 
to prevent accidental starting of engine while 
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mechanic is servicing power plant. ALWAYS 
TURN SWITCH TO "OFF” POSITION WHEN SER¬ 
VICING ENGINE. 

STARTER SWITCH BUTTON 

Two switches are used, one at instrument 
panel and other in engine compartment. These 
switches are inoperative while starter cut-out 
switch in engine compartment is "off” or when 
generator is charging so that starter control 
relay cuts out starting motor circuit. 

STARTER DRIVE MECHANISM 

The pinion meshes with flywheel by means 
of solenoid operated sleeve as previously de¬ 
scribed. The shift lever on starter is connected 
by linkage to solenoid. Return spring is used 
to hold shift lever in released position when not 
in use. 

The detailed action of drive can be followed 
by referring to figure 1 and accompanying explana¬ 
tion. Each illustration represents a position or 
step through which drive assembly passes in a 
complete cranking operation. The drive housing, 
shift sleeve, and pinion are cut away showing 
action ol parts. The engine flywheel is shown 
so that relative action of drive with flywheel can 
be noted. 


*At Rest rr position, pinion is held 


At Rest Position (B. Fig. 1} 

In th e* 

away from flywheel by locking action of pinion 
guide and pinion spring in milled portion of the 
shaft spline. Refer to F, figuz-e l. The enginemay 


! i 
: '! 

or may not, be in operation when drive is inj 
this position. It is Impossible for pinion to ‘drift 
into flywheel when it is in this locked position. ! 

Beginning of Enga gement (C,_Fig^ 1) ! =;• 

The engine is n dead Ty and cranking operation | 
has begun. As shift lever moves shift sleeve to-* ip •. 
wards flywheel, pinion guide is unlocked from -h j 
milled portion of spline by pressure of inner 
sleeve on guide. This action allows pinion-to r ; 
reach flywheel. If relative position of flywheel 
and pinion is such that teeth match, meshing j 
will take place immediately. If teeth butt engage- '! 
ment, pinion is further rotated in its movement ; 
towards flywheel until it reaches position for mesh¬ 
ing. Compression of inner coil spring against i 
pinion guide compensates for continued movement : 
of shift lever and shift sleeve. 

E ngagement Action Complet e (D, Fig. 1) - j;} :; / 

When pinion has been rotated to proper post/; 
tion for engagement, action is completed by fur- : j 
ther movement of shift lever and actionof pinion 
spring, The pinion stop limits travel of pinion., 1 
When meshing of pinion v/ith flywheel is com- ! i- 
pleted, further movement of shift lever closes; 
starting motor switch contacts. : 

Operating Position (E, Fig. I) i ;-L 

As starting motor begins to crank engine if 
shift sleeve is carried back to its original posi- 1 j l 
tion by rotation of armature shaft and sleeve 
moves back and rotates as indicated by arrow. 4; 
It is rotated by action of stud in shift lever and 
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spiral slot in shift sleeve. When engine fires, 
accelerating action disengages pinion from flywheel 
and pinion returns to locked or • "at vest 71 posi¬ 
tion. 

It is impossible to start another cranking 
operation until complete cranking cycle is fin¬ 
ished. After engine fires, shift lever should be 
allowed to return to "at rest" position and unit 
is then ready for another cranking operation. 

It is impossible to engage pinion while engine 
is running, for, as soon as pinion teeth touch 
moving flywheel teeth, shift sleeve ’is rotated and 
pinion follows armature shaft spline back to locked 
position (F, fig. 1). 

Relative Position of Parts (F , Fig. 1} 

This illustration does not represent a step 


STARTING SYSTEM 

in actual cranking operation, but merely shows 
position of the lock in shaft spline. 

The engagement movement of shift Idvcr is 
always against tension of shift lever return spring 
(B, fig. 1). When a cranking operation is completed, 
and shift lever is returned, continued tension of 
shift lever return spring creates a force on arm¬ 
ature assembly towards commutator end of start¬ 
ing motor. This force is transmitted through 
armature brake directly against brake washer in 
commutator end of motor. The force of brake 
against brake washer stops armature almost 
immediately after shift lever is allowed to re¬ 
turn. This feature makes starting motor im¬ 
mediately ready for another cranking operation 
in case engine does not continue to operate after 
it fires. 


STARTERS 


Starter, illustrated in figure 2, is solenoid 
operated "Dyer Drive" type. Solenoid, relays and 
shift mechanism operation are described under 
"Controls and Operation" previously in this sec¬ 
tion, also, refer to " Operation" (Sec. O of this 
manual). 

INSPECTION AMD MAINTENANCE 
(ON VEHICLE) 

Normal service may be obtained from starter 


with a minimum of trouble if regular lubrication, 
inspection and maintenance procedures are fol¬ 
lowed. 

CLEANING 

Exterior as well as the interior of the starter 
should be kept clean. Use a clean cloth ds op¬ 
ened with cleaning solvent to wipe off er.cess 
grease. Do not steam clean or dip starter and 
avoid getting any water or cleaner in the starter. 
If interior of starter is dirty, remove, disassemble 
and clean all parts individually. 



Figure 2 —Sechonaf View of Sforfec 
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Figure 3 —S/arler Installed 

COMMUTATOR 

The cover band should be removed and coni" 
mutator inspected at 5,000 mile intervals. If com¬ 
mutator is dirty, clean with strip of No. 00 sand¬ 
paper - DO NOT USE EMERY CLOTH. All dust 
must be blown from starter after commutator has 
been cleaned. 

BRUSHES 

Replace worn brushes. Brushes may be seated 
by use of a brush seating hone. With starter 
operating at medium speed, press hone firmly 
against commutator to cover area contacted by 
brushes. Brushes should seat satisfactorily in a 
short, period. Blow starter out with compressed 
air after using hone to remove all particles of 
abrasive. Do not use emery cloth or'sandpaper 
to seat brushes. Check pigtail lead connections 
to be sure they are tight. 

Brush Spring T ension 

Check brush spring tension. Excessive spring 
tension will cause commutator and brushes to 
wear rapidly. Low spring tension will cause a 
reduced starter speed, also arcing and burning 
of commutator and brushes. Replace springs if 
tension is not as listed in “Specifications” later 
in this section, 

MISCELLANEOUS 

Make careful inspection of wires, terminals 
and all visible parts of starter. Any apparent 
defects should be corrected immediately. 

Unusual noises in the starter may be caused 
by loose mountings. Worn or dirty bushings may 
cause noise or slow starter speeds and require 
cleaning and lubrication or, if - worn excessively, 
replacement. Improperly seating brushes may 


cause slow starter speeds. Brushes can be re¬ 
seated as previously explained under “Brushes” 
in this section. Bent brush holders ^ should be 
replaced. 

REMOVAL 1 • 

1. Remove battery cable from solenoid term- 
inal (fig. 3) and tape end to prevent accidental 
short and discharge of battery, or preferably dis¬ 
connect ground cable at battery. 

2. Remove three stud nuts attaching starter 
to flywheel housing. Move starter straight away 
from housing to complete removal. 

bench tests 

If starter does not operate properly, it should 
be removed from vehicle and tested on bench to 
localize trouble. Two bench tests - No-Load and 
Torque - should be made to determine condition 
of unit before disassembly. 

NO-LOAD TEST : l ij 

Connect the starter in series to a battery of 
the correct voltage and an ammeter capable of 
reading high amperage. If available, also connect 
a revolution counter. Note the revolutions and 
amperage draw with the starter running at free 
speed or no-load. 

' • .! 

TORQUE TEST 

If available, install starter in suitable test 1 
equipment to conduct stall test. The torque de¬ 
veloped, current draw and voltage required should 
be noted. 

Interpretation of No-Load and T orque Tests , .:l 

Rated torque, current draw and no-load speed] 
are listed in Specifications” at end of this sec¬ 
tion. Interpretation of tests are as follows: j 

1 * Bow Free Speed and Hi gh Current Draw 
With Low Torque - May Result From : ~ • 1 

a. Dirty, tight or worn bushings. Bent arm- - 
ature shaft or loose field coils and pole shoes, 

b. Shorted armature. Check armature on 
growler after disassembly as instructed later under ! 

Testing Parts” later in this section. 

c. Grounded armature or field. Check by 
raising -grounded brushes from commutator or 
disconnecting grounded connections where field is 
grounded by screws inside starter and testing: 
with test light and points from starter terminal' 
and housing, also from commutator to housing. 
If the test lamp lights, a ground exists. 

^* E aBure to Operate Wit h High-Current Draw 
Indicates : ’ “* ; 

a. A direct ground in switch, terminals or 
brushes. 


■ \ 


■ I 


I 1 
















b. Seized bushings which prevent armature 
turning. 

3 * Failure to Operated With N n-Currant 
Indica tes: 

a. Open field circuit. Inspect internal connec¬ 
tions and trace circuit with test light. 

b. Open armature coils. Check as later 
directed under Testing Parts” in this section. 

c. Broken or weakened brush springs, worn 
brushes, high commutator mica or other conditions 
which prevent good contact between brushes and 
commutator. 

4. Low No - Load Speed With Low Torque and 
Low Current Draw Indicates : 

a. Open-field winding. Raise and insulate un¬ 
grounded brushes from commutator and check 
fields with test light. 

b„ High internal resistance, due to poor con¬ 
nections, defective leads, dirty commutator, weak 
or broken brush springs and other causes that 
would produce poor contact between commutator 
and brushes. 

c. Defective leads, broken or loose connect¬ 
ions. 


5* high—Free—Speed ^__"Vith Low Torque and 
High C u rrent Draw Indicates: 

a. Shorted fields. There is no easy way to 
detect shorted fields, since field resistance is 
already low. If shorted fields are suspected, re¬ 
place the fields and check for improvement in 
performance. 

DRIVE MECHANISM ADJUSTMENT 

The diive is properly adjusted before leaving 
the factory. 

When shift lever is in extreme forward posi¬ 
tion and switch contacts in solenoid are closed 
there should be at least 1/8 to 3/16 inch travel 
of pinion against pinion spring pressure as in¬ 
dicated (fig. 1, D). This adjustment can be checked 
easily by disconnecting lead from solenoid tc start¬ 
ing motor and using battery current through 
solenoid to hold shift lever in forward position. 
Since disconnecting this lead opens pull-in coil 
of the solenoid, it may be necessary to assist 
movement of plunger by hand to assure that 
plunger will reach its extreme travel position, 
closing the switch contacts. The starting motor 
armature will not revolve with this lead dis¬ 
connected. The pinion travel can be checked by 
pushing pinion back against spring pressure. The 
adjustment can be changed by turning plunger 
stud in or out of solenoid plunger as necessary. 

A test can be made to determine if engage¬ 
ment action is being completed before switch con¬ 
tacts are closed. This can be done by placing a 
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9/16 inch spacer between pinion and pinion stop. 
The shift lever can be moved forward then, forc¬ 
ing pinion against the spacer. It should not be 
possible to close switch contacts with spacer 
inserted. This adjustment can be changed by ad- ! 
justing plunger stud as mentioned above. 

When pinion is in operating position (fig. 1 E), 
there should be 1/32 inch clearance between pinion 
guide and bottom of slot at point indicated. If 
there is no clearance at this point, drive vail 
be taken directly from hubs on pinion guide rather 
than from heavy spline in pinion itself. If it is 
found that there is no clearance at this point, 
the pinion and pinion guide should be replaced. 
The pinion with its lock and lock spring is re¬ 
leased by moving pinion shift sleeve forward and 
along splines of shaft. 

In assembling parts, pinion lock lugs should 
be in slots in the pinion hub with lugs toward 
pinion, or it will not be in the proper position i 
to lock on the shaft. 

DISASSEMBLY j ; 

1. Remove cable between solenoid and starter. ! 
Remove cotter pin and clevis pin attaching solenoid 
linkage to shift lever. Remove cap screws and i 
lock washers attaching solenoid to housing, then 
remove solenoid. 

2. Remove cap screws and lock washers :! 
attaching drive housing to starter housing. If 
necessary, tap housing with soft hammer to loosen 
then remove field housing from drive housing and 
armature. 

3. Remove brush cover band by unsnapping 
catch. Note relationship of brush leads and brushes 
for reassembly purposes. Disconnect leads from 
field coil conductors. Remove cap screws and 
lock washers attaching commutator end frame to 
field housing, then separate these two parts. If 
necessary, tap with soft hammer to loosen while 
separating. 

4. Remove nuts and washers from insulated 
terminal. Remove screws and lock washers at¬ 
taching brush plate assembly to commutator end 
frame. Note position of insulators and washers 
for reassembly purposes. Remove brushes, springs 
and spring, holders. 

5. Remove shift lever assembly cover attach¬ 
ing screws and lock washers. Remove cover, . 
shift lever shaft and return spring assembly. 

6 . Remove cotter pin attaching pinion stop 
to armature shaft. As armature is being removed 
from drive housing, slide pinion stop, pinion, pin¬ 
ion spring, guide, sleeve, and two thrust washers 
from armature shaft. Slide spacer and center 
bearing from armature shaft. 

7. Remove field coils from field housing by 
removing pole shoe screws with pole shoe screw- 
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Figure 4—Starter Tests 



A-Test for Ground 
B"Test for Short 
Circuit 

C-Field Test for 

Continuous Circuit 
D-Field Coil Test 
for Ground 
E-Insulated Brush 

Holder Test „„„ 


driver. Remove pole shoes and field coils. Note 
position of insulating strips, if used, so they 
can be replaced in their correct location at time 
of reassembly. 

INSPECTION 

CLEANING 

All parts, except field coils and armature, 
should be washed in cleaning solvent. Field coils 
and armature should be wiped clean with a rag. 

ARMATURE 

Check armature to commutator leads to be 
sure they are properly soldered. Loose leads 
should be resoldered as directed under “Repair” 
later in'this section. 

COMMUTATOR 

Inspect , commutator and if found to be rough, 
out-of-round, worn or has high mica, filled slots' 
or is burned, it must be replaced or repaired 
as directed under Repair , later in this section. 

FIELD COILS 

Use care in handling the coil assembly to 
avoid breaking or weakening the connecting 1 -straps 
between windings. The field insulation must be 
in good condition. If insulation is carcked, char¬ 
red or worn so that windings are exposed, it is 
sometimes possible to repair them as directed 
under “Repair” later in this section. 


BRUSHES 

If brushes are worn down to less than half; i 
their original length, they must be replaced, fie 
sure that pigtail leads are secure in the brushes 
and that clips are properly soldered to the leads. 1 

Brush Springs 

Brush springs must have sufficient tension to 
provide proper pressure between brushes and 
commutator after the generator is reassembled. 
Replace springs if damaged or if tension is not 
as shown in “Specifications” later in this section. 

Brush Holders 

' Carefully examine brush arms, arm pins, and 
holders for bent, warped or damaged condition. 
Any condition that might interfere with proper 
brush action should be corrected. 

BUSHINGS 

Carefully inspect bushings for evidence of 
wear. Install armature shaft into bushings and 
check clearance between bushings and shaft. If 
clearance is excessive, replace bushings as di¬ 
rected under “Repair” later in this section. 

DYER DRIVE 

Carefully inspect all parts of Dyer Drive for 
wear or other damage. Check spring for broken 
or weakened coils. Inspect pinion for worn or 
chipped teeth or splines. 
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MISCELLANEOUS 

Carefully inspect insulators and insulating 
washers for damage or burned condition. Inspect 
all studs or screws for bent or damaged condi¬ 
tion and cross threads. 

TESTING PARTS 

Starter parts may be tested with suitable elec¬ 
trical testing equipment. Illustrations showing ap¬ 
plication of test equipment are merely typical. 
Instructions furnished by manufacturer of test 
instruments used should be .followed. 

ARMATURE 

Following armature tests should always- be 
made while starter is disassembled. 

Ground 


minal insulation is broken and should be re¬ 
placed. 

BRUSH HOLDER TEST 

Place one test prod on insulated brush holder 
and other on end frame (fig. 4, E). If test lamp 
lights, brush holder is grounded and hinge pin, 
insulation and stop pin should be replaced. 

REPAIR 

COMMUTATOR 

jOUPi ng Down . Place armature in lathe and 
turn down to remove worn spots, out-of-round, 
rough or worn condition. Do not cut off more 
than necessary. If ends of commutator segments 
are less than 1/16 wide, the armature must 
be replaced. 



Use conventional test light and prods and 
place one test prod on armature and other to 
commutator (fig. 4, A). If test light lights, arma¬ 
ture is grounded and should be replaced, if de¬ 
fect is not readily apparent and repairable. 

O pen Circuited 

An open circuit in the armature usually re¬ 
sults in badly burned commutator bars and can 
be easily detected visually. If the bars are not 
badly burned, they can sometimes be corrected 
as Directed under Repair* later in this section. 

Short Circuited 

Place armature on growler connected to alter¬ 
nating current. Hold hack saw blade over arma¬ 
ture while armature is rotated slowly (fig. 4, B). 
If saw blade vibrates or buzzes, it indicates 
that armature is short circuited. Before re¬ 
placing an armature that is apparently shorted, 
inspect the commutator slots for copper or brush 
dust deposits. Clean thoroughly and again test. 

FIELD COILS 

Following field coil tests should be made 
while coils are installed in place in housing. 

Con tinuous Cir cuit. Place test prods on field 
coil leads (fig. 4,C). If light does not light, field 
coils are open circuited and should be "replaced. 

Ground. Place one test prod on starter housing 
and other on field coil leads (fig. 4, D). If lamp 
lights, coils are grounded and should be replaced. 
When above test indicates that there is a ground 
in field coils, individual tests should be made 
to determine which coil is grounded. Break con¬ 
nection between coils and test each one separately. 

TERMINAL TEST 

Place one test prod on terminal and 
one on frame of starter. If test lamp lights, ter- 


Under Cut Mica . Mica between segments must 
be below the edge of segment. Start groove with 
a small three-cornered file, then use hack saw 
blade to undercut the mica until it is 1/32” be¬ 
low segment. Use No. 00 sandpaper to clean and 
smooth up commutator, then use compressed air 
to remove all fine particles of cuttings. 

ARMATURE 

R esoldering. When commutator riser bars are 
burned, this is often caused by an open-circuited 
armature. When the bars are not too badly burned, 
* ^ ie armature can sometimes be saved by resolder¬ 
ing the leads in the riser bars, using rosin flux. 
After soldering turn down the commutator and 
undercut the mica. 

FIELD COILS 

Insulation. If the insulation is worn, so that 
the field wiring could become grounded, it can 
sometimes be repaired by rewrapping the field 
coils. Rewrapping must be done with extreme 
care and neatness, as excessive wrapping may 
hinder reassembling. 

Conne ctions. If connections between coils are 
loose, they can be resoldered. Always use rosin 
flux when soldering electrical connections; never 
use acid flux. 

> 

BUSHINGS r 

Removal, Remove oil wick from lubricant 
passage. Use arbor press to remove worn bush¬ 
ings from commutator end frame, center support 
and drive end housing. 

I nstallation . Use arbor press to install new 
bushings and ream to provide running clearance 
to shaft. Drill oil hole through one wall of bush¬ 
ing. Install new oil wick in lubricant passage. 
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REASSEMBLY 

1* Install field coils and pole shoes in field 
housing using new insulation strips if used in 
same location as found at time of disassembly. 
Tighten pole shoe screws. 

2. Install collar and center bearing assembly 
over armature shaft, 

3. Place plain thrust washer and cupped thrust 
washer on armature shaft with cupped section of 
washer toward end of armature shaft. Position 
shift sleeve, pinion guide, spring and pinion on 
armature shaft. Pinion guide lugs must be toward 
the pinion. Align pinion guide lugs with slots in 
the skirt, of the pinion. Hold pinion guide with 
thumb and fore-finger. Push pinion onto shaft, 
compressing the spring, until lugs are about mid¬ 
way of pinion slots then rotate the pinion and 
pinion guide onto the armature shaft splines. 
Continue tv/isting pinion until a. click is heard 
which indicates that the pinion guide is locked in 
the undercut portion of the armature shaft and 
retains the entire assembly. Install the pinion 
stop on the armature shaft, align holes and in¬ 
stall cotter pin, being sure cotter pin is bent 
ove* as far as possible. 

4. Position armature shaft in drive "nd hous¬ 
ing, Attach center bearing assembly to drive end 
housing with attaching bolts and install lockwire 
(if used) through bolt heads to prevent loosening. 

5. Install shift lever and cover to drive hous¬ 
ing, being sure end of lever is in circular slot 


of shift sleeve. Place spring on shift lever shaft 
with long tang on drive end frame boss. Twist 
spring and drop into slot in end of shaft. Posi¬ 
tion field housing against drive end housing as 
indicated by location of oiler on field housing. 
Install cap screws and lock washers attaching 
field housing to drive housing and tighten securely. 

6. Assembly brush holders, brushes, insulat¬ 
ing washers, etc., to commutator end frame in 
same position as noted at time of disassembly. 
Be sure all connections are tight and that in¬ 
sulators are properly located. 

7. Locate commutator end frame against field 
housing with all others in alignment. Attach with 
cap screws and lock washers. Connect field coil 
leads and brush lead clips to brush holders. 

8. Install solenoid to field housing and con¬ 
nect linkage to shift lever. Connect cable between 
solenoid and starter terminal. 

' 9, Adjust linkage between solenoid and shift j 
lever to provide proper clearances as directed 
in "Bench Tests" under "Drive Mechanism Ad- ; 
justment" previously in this section. ; ;! 

INSTALLATION _ i 

1. Locate starter in position- against flywheel i 

housing. Install three stud nuts, using lock wash- i 
ers. Tighten cap screws or nuts evenly and ] 
alternately until tight. h 

2, Attach battery and solenoid cables to starter 
solenoid, there tighten terminal nuts. 


STARTER SOLENOID AND RELAYS 


Operation of starter is controlled by starter 
button, solenoid and relays, each of which per¬ 
forms a specific function. Refer to "Operation 
and Controls" previously in this section for 
specific purpose, description and operation for 
each of these control units. In addition, refer 
to "Operation" (Sec. O of this manual) for proper 
usage of the two starter buttons. 



SOLENOID 

Solenoid (fig. 5) is mounted on starter hous- i 
ing as shown in figure 3. Operation of solenoid j 
is fully explained under "Operation and Controls" ; 
previously in this section. 

Maintenance V.. 

Solenoid requires no maintenance other than 
keeping contact points and terminals clean and 
tight. .Always check action of solenoid if it has ; 
been removed, and reinstalled. If unit fails to 1 
function, first check switches, relay and wiring- 
before working on solenoid. Only test to make 
on solenoids is to check pull of solenoid coils 
with suitable equipment. Refer to "Specifications" 
later in this section for test data, 

STARTER SOLENOID RELAY 

The starter solenoid (fig, 6) is mounted an s 
engine compartment panel located inside the bag¬ 
gage compartment at rear of vehicle. Refer to 













STARTING SYSTEM 



Wiring (Sec. 7A of this manual for wiring con¬ 
nections. Maintenance and adjustment operations 
are given below. Remove snap-on cover from 
relay to gain access to unit. 

Air Gap Adjustment 

With the contact points held closed, measure 
the air gap between the armature and center of 
coil. Adjust air gap by loosening two screws 
and move armature up or down as required 
(fig. 6). If necessary, align the support carry¬ 
ing the lower contact so that air gap will be 
uniform between the coil and the armature. Re¬ 
fer to “Specifications” later in this section, for 
correct air gap dimension. 

Point Openi ng Adjustment 

Measure the contact point opening with the 
armature in the open position. Adjust by bend¬ 
ing armature stop (fig. 6). Refer to “Speci¬ 
fications” later in this section, for correct point 
opening dimension. 

Closing Volt a ge Ad just ment 

With original leads connected to relay ter¬ 
minals, connect an accurate reading voltmeter at 
the relay terminals in parallel with the circuit. 
To check closing voltage, insert a variable re¬ 
sistance of 10 ohms (resistance should be capable 
of carrying 1 ampere) in series in relay circuit 
from battery. With push button switch pressed 
in, adjust resistance until the relay points close 
and note voltmeter reading. Adjust by bending 
armature spring to increase or decrease tension 
on armature (fig. 6). Increasing tension in¬ 
creases closing voltage and decreasing tension 
decreases closing voltage. 



STARTER CUT-OUT RELAY 

: i 

; 

Starter cut-out relay (fig. 7) is mounted on ;! 
engine compartment panel located inside the bag¬ 
gage compartment at rear of vehicle. Refer to 
Wiring (Sec. 7A. of this manual) for wire and 1 
terminal connections. Maintenance and adjustment 
operations are given below. Release wire clamp 
for removal of cover to gain access to reKy. 

Air Gap Adjustment 

Since relay is constructed so that contact points ; 
are normally closed, air gap adjustment as origi¬ 
nally set should not require later adjustment. 
Position of armature can be changed, however, 
by loosening the screws and moving armature 
up and down as desired (fig. 7). Refer to “Speci¬ 
fications” later in this section, for correct air 
gap dimension. 

Point Opening Adjustment 

Measure the contact point opening with the 
armature in the down position. Refer to “Speci¬ 
fications” later in this section, for proper open¬ 
ing dimension. Adjust point opening by bending 
the support carrying the upper contact point (fig, 

7\. Clean contact points with a thin, fine-cut 
file if pitted or burned. 

Opening Voltage Adjustment 

Connect accurate reading voltmeter to the relay 
terminal marked “Gen” and to a convenient 
ground. Start the engine and gradually increase 
the speed until the contact points open. This is 
the opening voltage of the relay and it can be 
adjusted by increasing or decreasing the arma¬ 
ture spring tension to obtain correct opening 
voltage (fig. 7). Refer to “Specifications” later 
in this section for correct opening voltage. 
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STARTING SYSTEM 


SPECIFICATIONS 


STARTER 


... Delco- Rerny 

Number.. . . . 1108735 

Rotation - Viewed at Drive End . . Counterclockwise 
Brush Spring Tension . ...36-40 Ozs. 


Max. Volts to Close @ 70 F .. -.... 10.0 

Air Gap .0.5” 

Pounds Tension (Pull).. 70 

Current Consumption 


Both Windings @ 10 Volts , . . .50.0 - 53.0 Amps. 
Hold-in Winding ® 10 Volts, . . 13.0 - 14.0 Amps. 


Amperes. . ... 200 

Volts . . . , . . 11,6 

.... 5000 

Lock Tes t 

Amperes 4 .. 570 

Volts. 2.3 

Torque - Ft. Lbs. 20 


STARTER SOLENOID RELAY 


Make .. Delco-Remy 

Number. 1850505(264-G) 

Air Gap (With Points Closed).0.012” 

Point Opening.. .. 0.035” 

Armature Attracted (Max. Volts.8.5 

Armature Released (Volts) .3,5 - 4.2 


STARTER CUT-OUT RELAY 


STARTER SOLENOID 

.. ..Delco-Remy 

Number ..1118171 


Make ...Delco- Reniy; 

Number . . . ♦ .. 1116757; 

Point Opening. ♦ . . ... 0.030*: 

Armature Attracted (Max. Volts). 8 - 10 


SERVICE BULLETINS 

Service Bulletins are issued, whenever required, supplementing information 
in this section. The information contained in these bulletins should be noted 
in the text and bulletin filed for future reference—Make note of bulletin number 
in space below: 


NOTES 
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Generator is a four brush* shunt type with 
external regulation. Armature shaft is supported 
by a single row ball bearing at each end. Out¬ 
put of generator is controlled by a generator 
regulator mounted at right rear corner of vehicle. 
Regulator service information will be found in 
Regulator (Sec. 7F of this manual). 

Air for cooling and ventilating generator is 


drawn through unit by engine air intake system 
(fig. 1). Air entering generator must pass through 
an oil wetted air cleaner, mounted on commutator 
end of generator. Air is returned to engine air 
intake system through tube at drive end of gen¬ 
erator. Generator is mounted on flywheel housing 
and is driven through gears connecting generator 
and engine balance shaft (fig. 2). 
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Air Cleaner Element 
Brush Holder 
Brush 
Terminal 

Pole Shoe Screws 
Pole Shoe 
Field Coil 




8 Drive End Frame 

9 051 Seals 

10 Bearing Retainer 

11 Drive End Bearing 

12 Armature 

13 Housing 
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15 Commutator End Frame 


16 Cover Band 

17 Air Cleaner Cover 

Retaining Nut 

18 Commutator End Bearing 

19 Commutator Bearing 

Retainer 

20 Air Cleaner Cover 


figure 1—Sech'onaf View of Generator 
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figure 2—Generator Drive 


INSPECTION AMD MAINTENANCE 

(On Vehicles) 

Normal service may be obtained from gener¬ 
ator with a minimum of trouble if regular lub¬ 
rication, inspection, and maintenance procedures 
are followed. 

AIR CLEANER 

At regular specified intervals the air cleaner 
should be removed, cleaned and reinstalled. Refer 

Keel System (Sec. 12A of this manual for 
procedures. Refer to Lubrication (Sec. 13 of this 
manual) for interval,of application and recom¬ 
mended lubricant. 

CLEANING 

Exterior as well as the interior of the gener¬ 
ator assembly should be kept clean. Use a clean 
cloth, dampened with cleaning solvent, to wipe off 
excess grease. Do not steam clean or dip gener¬ 
ator into a cleaning solvent. Avoid getting any 
water or cleaning solution in the generator. If 
interior of generator is dirty, remove, disassemble 
and clean all individual parts. 

COMMUTATOR 

The cover band should be removed and com¬ 
mutator inspected at 5,000 mile intervals. If com¬ 
mutator is dirty, clean with a strip of No. 00 
sandpaper. 

DO NOT USE EMERY CLOTH. All dust must 
be blown from generator after commutator has 
been cleaned. 


BRUSHES 

Replace worn brushes. Brushes may be seated 
by use of a "bedding” stone. Do not use emery 
cloth or sandpaper. With generator operating at 
medium speed, press bedding stone firmly against 
commutator to cover area contacted by brushes* 
Brushes should , then seat satisfactorily in a short 
period. Blow generator out with compressed air 
to remove all abrasive particles after using stone. 
Check tightness of pigtail lead connections. 

Brush Spring Ten sion 

Check brush spring tension. Replace springs 
if tension is not as specified in "Specifications” 
at end of this section. 

Excessive spring tension will cause commu¬ 
tator and brushes to wear rapidly; while low spring 
tension will cause a reduced generator output, also 
arcing and burning of commutator and brushes. 

MISCELLANEOUS - 1 ! 

Make careful inspection of wires, terminals ; 
and all visible parts of generator* Any apparent 
defects should be corrected immediately. A poor i 
connection in charging circuit will cause generator J 
to build up excessive voltage which may result 
in burned field or armature windings. A poor <j 
connection in generator field circuit will cause a 1 
low output. j j 

Noise in generator may be caused by loosk ] 
mounting or worn drive parts. Worn or dirty ^ 
bearings which may cause noise, require cleaning ;! 
and lubrication or, if worn excessively, .replace- i 
ment. Improperly seating brushes or bent brush i 
holder may cause noise, requiring replacements ii 

^ generator drive 

Flange of generator drive end frame is bolted 
to an adapter, which is in turn bolted directly- 
to flywheel housing. External teeth on generator ! 
drive hub and external teeth on drive coupling:; 
mesh with internal teeth of drive coupling ring ' 
to provide direct drive from engine balance shafts': 
to generator, as shown in figure 2. 

REPLACEMENT :1 

-REMOVAL 

1. Remove bolts attaching air outlet hose fit- 
ting to generator. 

Remove stud nuts and lock washers from > 
throe terminals on generator, then remove wires 
from each terminal. Tag each wire for ideniifi- \\ 
cation at time of re installation. 

3. Remove bolts, nuts, and lock washers attach¬ 
ing generator to generator adapter. Carefully pull J 
generator straight away from engine to complete 
removal. 
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INSTALLATION 

1 . Position generator on adapter, making sure 
generator drive hub teeth mesh with coupling 
teeth. Install bolts, lock washers, and.nuts. Tight¬ 
en nuts evenly and alternately until tight. 

2. Install wires on three generator terminals 
according to identification used at time of removal 
or refer to Wiring (Sec. 7A of this manual). In¬ 
stall lock washers and nuts and tighten securely. 

3. Position air outlet fitting on generator drive 
end flame, install attaching bolts and lock washers, 
then tighten bolts securely. 

4. Before starting engine, polarize generator. 

POLARITY 

When generator or regulator wires have been 
disconnected, especially when new unit is being 
installed, generator must be polarized after units 
are installed - BEFORE ENGINE IS STARTED. 
Failure to polarize generator will cause regulator 
points to vibrate excessively and burn. Remove 
wire from “F” terminal at generator. Use jumper 
wire to momentarily connect “F” terminal on gen¬ 
erator and “Ammeter” terminal on regulator. 
This connection allows a momentary surge of bat¬ 
tery current to reach generator fields, which auto¬ 
matically gives generator the correct polarity with 
respect to battery it is to clarge. Reconnect wire 
to generator “F” terminal. 

TESTING 

Before generator is removed from engine, or 
with generator on bench. Operation Tests in the 
Regulator (Sec. 7F of tins manual) should defi¬ 
nitely establish which unit, generator or regulator 
is at fault. When it has been definitely established 
that generator is at fault, localize trouble in gen¬ 
erator as follows: 

1. NO OUTPUT 

Remove cover band and check for sticking 
brushes, or for other causes of poor contact be¬ 
tween commutator and brushes. Correct sticking 
brushes by cleaning brush holders and brush arms. 
Correct dirty armature as explained under''inspec¬ 
tion” later in this section. If trouble is still not 
corrected, test further as below: 

a. Test for grounded armature by raising and 
insulating the grounded brushes from the commu¬ 
tator and checking with test points from “ARM” 
terminal to frame. If test lamp lights, raise other 
brushes and check * f A” terminal and commutator 
separately. 

b. Test for open field circuit with test points 
between “F” terminal and “G” terminal. II test 
lamp fails to light, field is open circuited. Replace 
field if defective. 

c. Test for shorted field circuit with battery 


GENERATOR 

and ammeter connected in series with field circuit. 

A shorted field will draw excessive current, so 
care must be taken to avoid damaging ammeter. 
Refer to “Specifications” later in this section for 
current draw. If shorted field is found, replace. 

d. An open circuit in the armature is usually 
readily apparent, as this condition usually causes 
burned armature bars. 

e. If trouble has not yet been located, remove 
the armature and chock on a growler for short 
circuit in manner described under “Testing Parts” 
later in this section. 

2. EXCESS OUTPUT 

Generator will produce excessive output due 
to an internal short that prevents generator regu¬ 
lator from inserting resistance into field circuit* 
This condition however, is very rare since the 
short would have to be between the insulated brush 
and “FLD” terminal of the field circuit to pro¬ 
duce this result. 

3. UNSTEADY OR LOW OUTPUT 

Unsteady or low generator output may result 
from several conditions as follows: 

a. Sticking brushes, low brush spring tension, 
dirty commutator or other conditions which pre¬ 
vent good contact between brushes and commu¬ 
tator. Correct as directed under “inspection and 
Maintenance” previously in this section. 

b. Rough, out-of-round, burned commutator,- 
or if dirty between segment slots, or has high 
mica, may cause low or . unsteady output. 

DISASSEMBLY 

X, Remove three wing nuts, then lift air cleaner 
cover and element from commutator end head. 
Loosen screw to remove cover band. 

2. Remove screws and lock washers attaching 
commutator end head to field frame. If necessary, 
tap end frame with soft hammer to loosen, then 
remove end head assembly. 

3. Remove cap screws and lock washers attach¬ 
ing bearing retainer to commutator end head. Re- 

. move retainer and gasket. Remove screws and 
lock washers attaching brush plate assembly to 
commutator, end head. Remove brush plate assem¬ 
bly. Remove bearing assembly and felt seal washer 
from commutator end head. 

4. Note position of grounded and insulated 
brushes also location of insulating washers so 
that they can be reassembled to their original 
position. 

5. Remove cap screws and lock washers attach¬ 
ing drive head to field frame. If necessary, tap 
end head with soft hammer to loosen, then remove 
end head and armature. 

6 . Remove nut and washer on drive end of 
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armature shaft. Press armature out of drive end 
head, remove drive gear from armature. 

7. Remove bolts and lock washers attaching 
bearing retainer to end head. Remove retainer 
with seal and gasket. Remove bearing from drive 
end head. 

8 . field coils and pole shoes may be removed 
from the field frame by removing pole shoe screws 
and disconnecting field coil lead or removing stud. 
NOTE: Field coil test must be made before the 
field coils are removed from the generator. 

INSPECTION 

CLEANING 

All parts except field coils and armature should 
be washed in cleaning solvent. Field coils and 
armature should be wiped clean with a dry rag. 

ARMATURE 

Check armature to commutator leads to be 
sure they are properly soldered. Loose leads 
should be resoldered as directed under "Repair" 
later in this -section. 

COMMUTATOR 

Inspect commutator and if found to be rough 
out-of-round, worn or has high mica, filled slots 
or _s burned it must be replaced or repaired as 
directed under "Repair" later in this section. 

FIELD COILS 

Use care in handling the coil assembly to 
avoid breaking or weakening leads. The field in¬ 
sulation must be in good condition. If insulation 
is cracked, charred or worn so that wire is ex¬ 
posed, repair as directed under "Repair" later 
in this section or replace. 

BRUSHES 

Replace brushes if worn down to less than 
half their original length. Be sure that pigtail 
leacts are secure in the brushes, and that clips 
are properly soldered to the leads. 

Brush S prings 

Brush springs must have sufficient tension to 
provide proper pressure betv/een brushes and com- 
mutator after the generator is reassembled. Re¬ 
place springs if damaged or if tension is not as 
shown m Specifications" later in this section. 
Brush Holders 

Carefully examine brush arms, arm pins, and 
holders for bent, warped or damaged condition. 
Any condition that might interfere with proper 
brush action should be corrected. 

BEARINGS 

Carefully inspect ball bearing for evidence of 
damage, and wear. Replace if worn or damaged. 


Install end frame assembly on armature shaft to 
check clearance between bushing and shaft. If 
clearance is excessive replace bushing as directed 
under Repair later in this section. 

SEALS 

Felt Type 

Ca ref inly inspect felt seal for damage or .’ex¬ 
cessive wear. If seal is worn or damaged it must : 
be replaced as directed under "Repair" later in 
this section. 

Lip Type / 

Inspect seals for wear, deterioration or damage 
to the sealing surface. Replace as directed under 
Repair later in this section if any damage is 
evident. 

MISCELLANEOUS ;{ 

Carefully inspect insulators and insulating wash-, 
ers for damage or burned condition. Inspect all 
studs or screws for bent or damaged condition i 
and cross threads. 


TESTING PARTS 

Generator parts may be tested with suitable^ 
electrical testing equipment. Illustrations showing 
application of test equipment are merely typical.! 
Instructions furnished by manufacturer of test in- ' 
strument used, should be followed. 

ARMATURE 

Following armature tests should always be ' 
made while generator is disassembled 
Ground 

With a conventional test light and prods, place ; 
one test prod on armature and other to commu- 
a or (Lg. 3). If test light lights, armature is ! 
grounded and should be replaced. 

Open Circuited ' : :j 

An open circuit in the armature usually re-h: 
suits in badly burned commutator bars which can 
be easily detected visually. ’ ii;I 

Short C ircuited 

Place armature on growler connected to alter¬ 
nating current. Hold hack saw blade over arma 
ture while armature is rotated slowly (fm 31 
If saw blade vibrates or buzzes, armature is short .i 
circuited. Before replacing an armature that is : 
appaiently shorted, inspect the commutator slots’! 
or copper or brush dust deposits.Clean thoroughly 
and again test. b ' ; 

TERMINAL CIRCUIT TEST 

Place one test prod on armature terminal and’! 
other on terminal of each wire (fig. 31 ir ir>Ki f 

amp does not light, wire is open circuited and 
should be replaced. 
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ARMATURE TEST FOR SHORT 


Figure 3 —Generator Tests 
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FIELD COILS 

Following field con tests should be made while 
coils are installed in place in housing. 

Continuou s Circuit 

Remove grounded end of field coil from in¬ 
side of field frame. Place test prods on field 
coil terminals as illustrated in figure 3. If test 
lamp does not light, field coils are open circuited 
and should be replaced. 

Ground 

Disconnect grounded end of field coil winding 
from housing. Place one test prod on generator 1 
housing and other on field terminal (fig. 3). If 
test lamp lights, field coils are grounded and should 
be replaced. 

Current Draw Tes t 

Remove grounded end of field coil from in¬ 
side of field frame. Place test lead on ground 
terminal and other test lead on "F” terminal, 
with ammeter connected (fig. 3). Take ammeter 
reading. Remove test leads and securely recon¬ 
nect ground lead to inside of field frame. Field 
coils should draw current as indicated in ."Speci¬ 
fications” later in this section. Replace if they 
do not meet "Specifications 

BRUSH HOLDER TEST 

Place one test prod on insulated brur fc holder 
and other on end frame, (fig. 3). If test lamp 
lights, brush holder is grounded and should be 
replaced. 

REPAIR 

COMMUTATOR 

Turning Down. .Place armature in lathe then 
turn down to remove worn spots, out-of- round, 
rough or worn condition. Do not cut-off more 
than necessary. If end of commutator segments 
are less than l/l6” wide the armature must be 
replaced. 

Undercut Mica. Mica between segments must 
be below the edge of segment. Start groove with 
a small three-cornered file, then use hack-saw 
blade to undercut the mica until it is 1/32” be¬ 
low segment. Use No. 00 sandpaper to clean and 
smooth up commutator, then use compressed air. 
to remove all fine particles of cuttings. 

ARMATURE 

V/elding Leads. When commutator riser bars 
are burned this is often caused by an open-cir¬ 
cuited armature due to excessive output. When 
the bars are not too badly burned, the armature 
can sometimes be saved by rewelding the leads 
in the riser bars. After welding turn down the 
commutator and under-cut the mica until it is 
1/32” below segments. 


FIELD COILS 

I nsulation ., If the insulation is worn so that 
the field wiring could become grounded coil can 
sometimes be repaired by rewrapping/the field 
coils. Rewrapping must be done with extreme care 
and neatness, as excessive wrapping may hinder 
reassembling. , 

C onnections. If connections between coils are 
loose, resolder. Always use rosin flux when re¬ 
soldering electrical. connections - NEVER USE 
ACID FLUX; 

SEALS 

Felt Type. Remove felt seal and retainer 
using punch to drive out retainer. Use file or 
stone to remove any metal staked over at time of 
installation. 

Install felt seal in retainer, then press re¬ 
tainer, and seal in place. Press retainer untilit 
is seated or is flush with part into which it is;: 
being installed. Use prick punch to stake retainer 
in place. j / . 

Bip Type. Use drift or punch to drive lip 
type seals from drive end head. ;j : 

Install new seal assemblies with lips of seals i 1 ; 
toward bearing,. Position seals on end head and j 
press in to place with suitable replacing tool ar:j I 
drive seals into place with block of hard wood : 
and hammer. Seals are properly positioned whbn 
edge of seals are flush with end head. 1 i. \ 

REASSEMBLY ' 'M'; 

1. Install field coils and pole shoes in field i 
frame (housing) and attach with pole shoe screws. ; | 
Install "F” terminal in field frame, being sure 

it is properly insulated from field frame. Attach i ; 
field coil ground wire to the field frame. If the ! 
field coil leads have been separated, they should 
be soldered and insulated. 

2. Install bearing in drive end head. Position 
bearing retainer and seal assembly against inside ; t 
of drive end head, using gasket between the two \ ! 
parts. Secure retainer to end head with cap screws.! 
and lock washers. Thread soft wire through drilled '! 
head of screws to prevent loosening. ! 

3. Apply small quantity of engine oil to leather 

seals and contacting surface of armature shaft. 
Install armature shaft through drive end head, being: f. 
sure that seals are not damaged. Install drive* 
gear and secure with new self locking nut. IM • ; 

PORTANT: Use torque wrench and tighten gear:!: 
nut to 180 ft. lbs. 'if 

4. Position field frame over armature' with! 1 | < 

drive end head properly located against field frame. 
Install cap screws and lock washers then tighten :■ i- 
alternately and evenly. , ii, i 
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5. If commutator end head has been disas¬ 
sembled it should be reassembled at this time. 
Be sure that brushes, brush holders and insulating 
washers are assembled in their proper position 
as noted at time of disassembly. 

6. Install bearing in commutator end head. 
Position bearing retainer to commutator end head, 
using gasket between these two parts. Secure re¬ 
tainer to commutator end head with cap screws 
and lock washers. 




GENERATOR 

7. Apply small quantity of engine oil to felt 
seal and contacting surface of armature shaft* 
Install armature shaft into commutator end head 
bearing, being sure that felt seal is not damaged* 
Install' cap screws and lock washers then tighten 
alternately and evenly. 

8* Install cover band* Install air cleaner 
element and air intake cover. 

9. Before installing generator, check as de¬ 
scribed under "Testing” earlier in this section. 



SPECIFICATIONS 


MaKe ... Delco Remy 

ModeI . 1117566 

Rotation (Viewed at Drive End). Counterclockwise 

Brush Spring Tension (Oz). 25 

Field Current @ 12 Volts (Amps) . . . ... 1.78- 1.92 

COLD OUTPUT 

Amperes .. J20 

volts ..... 13 

R.P.M. (Approx.) . 850 


HOT OUTPUT 

Maximum Output Controlled by Current Regulator 
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SERVICE BULLETINS : ; j 

Service Bulletins are issued, whenever required, supplementing information ' " \ 

in this section. The information contained in these bulletins should be noted j : " 

in the text and bulletin filed for future reference - Make note of bulletin 1 

number in space below: • j: 
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The generator regulator, used on these ve¬ 
hicles as standard equipment, is five unit type, 
consisting of voltage regulator, field relay, cur¬ 
rent regulator, cutout solenoid and actuating relay 
■ (fig. 1). Unit is mounted on an engine compart¬ 
ment panel at right rear corner of vehicle. Reg¬ 
ulator is accessible, through a door at corner 
of vehicle. 

Regulator controls generator output, varying 
output to meet demands of tne electrical system 
and battery. Output of generator is not increased 
by regulator - regulator serves only to reduce 
generator output when full output is not required 
by electrical system. 

Wiring diagram of generator and regulator 
units is shown in figure 2 . 

OPERATION 

Field Relay 

The field relay is a unit to control field 
current. The field current is carried through 
field relay contacts, and relay is operated by 
voltage regulator, which is connected directly 
across generator. 

V oltage Regulator 

The voltage regulator increases, or decreases 
generator output in accordance with battery re¬ 
quirements and the connected electrical load. 

Current Reg ulator 

The current regulator limits the generator 
output to a specified value, which is governed 
by the setting of the regulator. 

Actuating R elay 

The actuating relay is connected across gen¬ 
erator so that when sufficient voltage is generated 
to charge battery the relay points close and en¬ 
ergize the cut-out solenoid. When the generator 
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Mechanical Adjustments.172 
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Specifications. 177 
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Engine. .. 189 
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voltage falls below a value sufficient to charge 
the battery the actuating relay points open to 
break circuit between generator and battery. 

Cut-Out Solenoid 

When cut-out solenoid is energized by actuat¬ 
ing relay, as described above, multiple contact 
points are closed to complete the circuit between 
generator and battery. As generator voltage falls 
below a value sufficient to charge battery, the 
contact points are opened by action of actuating 
relay, thus circuit between generator and battery 
is broken. 

INSPECTION ON VEHICLES 

In general, avoid tampering with a regulator 
that is functioning properly. However, periodic 
inspection can add greatly to the life of the reg¬ 
ulator by disclosing conditions which if not cor- 



Figure 1—General View of Regulator 
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reeled, would result in damage to regulator, gen¬ 
erator, or other units of the electrical system* 

Regulator cover should be removed and visual 
inspection made for dust or corrosion of units, 
and with engine running, condition and action of 
points. Terminal mounting, and cover screws 
should be tightened* This inspection coupled with 
a check of battery and generator will afford a 
good indication of correct generating system op¬ 
eration* 

COVER INSPECTION 

Regulator may become inoperative in service 
due to dust or moisture collecting inside unit; 
improper sealing of gasket between cover and 
regulator base being the major contributing factor* 
Examine gasket carefully for defect - evidence of 
poor sealing can usually be found on gasket. Re¬ 
place gasket if found defective. 

Inspect cover and make certain it is not dis¬ 
torted or damaged. Install cover and attaching 
screws, tightening screws firmly' and with equal 
tension. Press on each end of cover after tight¬ 
ening screws. If cover can be moved, it is evi¬ 
dence of a poor seal. 

TERMINALS 

Regulator terminals must be kept tight and 
clean to insure proper functioning of regulator. 
Remove all traces of corrosion from both wire 


; . I 

and regulator terminals. Replace any wiring that I 

shows evidence of swollen or worn insulation. j 

CAUTION: If wires are disconnected, polarize : f 

generator as directed in “Polarity,” before start- ' ! 

mg engine. t j ' t 

j ' | 

; j l 

POLARITY , ■. | 

Whenever generator or regulator are tested j 

or replaced or when wires have been discon- f 

nected, generator must be polarized to insure j | 

correct polarity with respect to electrical sys- I 

tom. GENERATOR MUST BE POLARIZED BE- p j 

FORE ENGINE IS STARTED. Remove wire from I f 

cs F f * terminal at generator. Use jumper wire to I 

momentarily correct fC F” terminal on generator I 

and "Ammeter” terminal on regulator. This al- : : I 

lows a momentary surge of battery current to j 

flow to generator field windings, which automat- | 

ically gives generator correct polarity with bat- f 

tery it is to charge. Failure to do this will ; ; j 

cause the cut-out solenoid and actuating relay 
contacts to vibrate and burn so tha,t they will 
be seriously damaged. 

ARCING AND ACTION OF POINTS : 5 

Excessive arcing or sluggish action of con- ;• I 
tact points in either current or voltage regulator 
units is, an indication of one of the following: 

1 . Resistance unit is open. : : l 

2. Defective winding in regulator. 

3. Contact points pitted or oxidized. M j; ; 

4. Contact points incorrectly aligned, or meet - 1 I * 

ing with improper pressure. t j • 

5. Shorted field coil in generator. V• : 

6 . Poor ground connection between generator : 

and regulator. • ! : I 

i * = • 

Cleaning Contact Points j i ! 

Regulator contact points should be inspected 
for evidence of dirt, oxidation, and pitting or j »: 
burning, and cleaned whenever necessai'y. Dirty 
or oxidized points arc and burn, causing reduced ;• j 
generator output and run-down battery. n - • 

I ■! ; .i; 

Contact points are removable and may tie;. A 1 < 

cleaned with a flat file. Do not use a file that"! 
is oily or greasy, and avoid filing away more" 
material than is necessary to remove pits from 
points. NEVER USE SANDPAPER OR EMERY r ! 

CLOTH. TO CLEAN CONTACT POINTS. ; R 

OPERATION TESTS : 

Tell-tale light on instrument panel merely I 
indicates whether or not generating system is 1 1 
functioning. However, in combination with a bat- m ' 
tery test, tell-tale light serves to indicate pos- 1 ; 

sible malfunctioning of battery, generator or reg- ; I 

ulator. ■ f j 
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Operating T emperature 

f Before any’"atfcmpT is made to check regu- 

l lator current and voltage settings, it is important 

j that Q unit ' be at operating temperature (135° to 

| 145 ). Operate unit ior at least 30 minutes to 

• obtain operating temperature. 

t Fully Charged Batt ery and Low Charging Rate 
j Above condition indicates Ihat""generator and 

r regulator are functioning properly. Verify this 

j by noting charging rate at medium generator 

1 speed. Then crank engine with starting motor 

| about 10 seconds to partly discharge battery. 

Run generator again at medium speed and note 
charging rate. Since battery voltage has been 
j lowered, generator output should show an increase 
| for a short period. 

Check current regulator unit by bridging field 
I relay points (fig. 16). Turn on all lights or 

| other electrical loads and increase generator speed 

until output remains constant. The output read- 
| ing is the value for which current regulator is 
set. Refer to "Specifications” later in this sec- 
I tion for correct setting. 

| If output fails to increase to specified value, 

l h current regulator setting is probably low. Adjust 
current regulator as specified under “Current 
Regulator Current Setting” later in this section. 
If it is impossible to adjust regulator to sped- 
| fled output, check conditions as outlined under 
"Low Battery and Low or No Charging Rate” 
j . later in this section. 
i> 

j Fully Charged Battery a nd High Charging Rate 

\ Above condition indicates Uiat" voltage reg- 

f ulator unit is not reducing generator output as 
| it should, A high charging rate to a fully charged 
battery will cause battery to gas mid overheat. 
It also produces excessive voltage in electrical 
circuit which is very injurious to all electrical 
units. = 

A fully charged battery and high charging rate 
can be caused by one of the following conditions: 

1. Voltage regulator out of adjustment. 

2. Defective winding in voltage regulator unit 
which prevents unit operating. 

3* Direct short between' charging circuit and 
field circuit, either in regulator or generator, 
which prevents resistance being inserted into field 
Circuit when contact points open. 

4. Poor ground connection between generator 
and regulator. 

5. High temperature which reduces the resis¬ 
tance of the battery to charge so that battery 
will accept a high charging rate, even though 
the voltage regulator setting is normal. 

6 . If the cause of the trouble cannot be con¬ 
sidered due to temperature, proceed as follows 
to locate trouble. 


REGULATOR 

'' : . Aj 

1 

a. Remove lead from regulator “Field” termi- ) 

nal while generator is operating at medium speed. .„ \- 

b. If the output remains high, the generator 

or wiring is at fault. Reconnect wire to regu- i 
lator. Remove wire from “F” terminal of gen- :•! 

erator to determine if fault is with generator or i 

wiring. If output drops off, the wiring is at fault : 

or if output remains high, the generator is at ■’ 

faUlt. . ;j 

c. If output drops off. with lead removed from i : 

regulator “Field" terminal (a. above) the regu- j’. 

lator is at fault and should be inspected for 

burned leads, windings or insulation. j 

Low Battery and High Charging Rate * J 'J 

fnis is an indication of normal generator 
regulator operation. However this condition should • L 
not be prolonged as the high charging rate should j 

soon charge the battery and therefore return to a *i I- M 

low charging rate and fully charged battery. Fail- ■ v 
ure of battery charge to be restored indicates ! j! >; i : ‘ 

that regulator is improperly adjusted or that bat- ■ f3: 
tery is faulty. ;. ■ \i 

: T 

• ! , 

Low Batte ry and Low or No Changing Rate *y .A 

Check circuit for loose connections, frayed „ |{ jf ; ?! f 

or damaged wires, low regulator setting or oxi ¬ 
dized contact points, if above condition exists,, f 

High resistance in charging circuit, due to these M a A- 

conditions, will cause voltage regulator to operate 
as though battery were fully charged, reducing .: |f: 

generator output, even though battery is in a j 

partly discharged condition. If trouble is not in 1 j) n[ 

wiring, make following checks.' 

Bridge regulator terminals marked "ARMA* 

TURK” and "FIELD” temporarily with a jumper • 
lead while generator is operating at medium 
speed. Bridging terminals removes all external ;! / >? -!^ 

regulation and may allow generator output to reach j! ,j M 

an excessive value. With terminals bridged, one ! . hifi 

of the two following actions will result. Gener- A'jj.Li 

ator output will increase to or above or will not -j! ii;j$ 

increase to its specified value. Check each con- ; v 

dition in the following manner. .!| fr! 

1. If generator output increases to or above j J 

its specified .value this indicates one of the fol- ; i 1 -r 

lowing conditions: .f’/j; 

a. Voltage or current regulator is adjusted .! j 

for too low a value. 

b. Oxidized regulator contact points which \ .-1 

insert excessive resistance in generator field jj 

circuit. * 

c. Generator field circuit open within the regu- : i. {;!•{ 

lator, either at the connections or in the regu- j L^.V| 

lator windings. ‘'ril 

_ - i : 

If generator . output does not increase to 1 : X I 

its specified value tins indicates that generator " 

or actuating relay or cut-out solenoid is at fault, : 
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a. If actuating relay points are closed and 
there is no charging current this indicates that 
circuit is open between regulator and battery, 

b. If contact points are open connect a volt¬ 
meter between "ARMATURE” terminal on regu¬ 
lator and convenient ground on generator to check 


voltage build-up. If voltage is satisfactory without 
causing actuating relay or cut-out solenoid to 
close it indicates that these units are out of ad¬ 
justment or unit windings are open. CAUTION: 
Do not close relay points manually while battery 
is connected. 


MECHANICAL ADJUSTMENTS 


Ki 


; ;? 
."•i 


(Air Gap And Point Opening) 


Air gap and point opening must be set be¬ 
fore attempting to adjust current and voltage 
settings. REGULATOR MUST BE DISCONNECTED 
DURING THESE ADJUSTMENTS. 

Adjustment of regulator air gap and point 
opening can be made at bench if regulator has 
been removed; however, final electrical adjust¬ 
ments should be made, with unit installed in its 
proper position in vehicle. The regulator must 
be disconnected from battery before any me¬ 
chanical adjustments (air gap and point open¬ 
ing) are made. 

Field Relay Air Gap Adjustment 

L Measure air gap between brass residual 
pm in armature and magnetic core (fig, 3 ). This 
dimension should be as listed under "Specifi¬ 
cations” later in this section. 

2 . If air gap requires adjustment, loosen two 
lock nuts and turn contact screws until proper 
adjustment is obtained (fig. 3). Tighten lock nuts 
when adjustment has been completed. 

3. If the proper air gap cannot be obtained 
by adjustment of the two contact screws, loosen 
the two screws that attach the upper contact 
bracket to the frame and raise or lower the 
bracket as required. 

4. Point opening of each set of points must 


To Aajusf Air Gap Loosen / 

Two Locking Nuts, ’ 

Turn Two Con- Yfv'''-* rv- 

tact Screws f /gl . : •> 


A 




Air Gap Between Core andj 

Brass Pin in Armature With) 

Points Closed. 

. 




i ■ ■' i"*■ ■'"Tjr-o : ■ n ; ,... ' ’ ’ v- 


r- 


Li 








X, 




figure 3 Field Relay Air Gap Check and Adjustment 


be identical so that each point carries half the 
current. A final check must always be made 
after the regulator is installed and in operation. 
If more arcing takes place at one set of points 
than other it indicates that it is carrying more 
current than other and must be readjusted so 
that they are equal. i 

Voltage Regulator Air Gap Adjustment i !i 

T* Press armature down until contact points 
touch, then measure air gap between armature 
and brass residual pin in core (fig, 4 ), This 
dimension should be as listed under "specifi¬ 
cations later in this section, ••• I 

2. If air gap requires adjustment, loosen two 
adjusting screws (fig, 4) holding lower contact 
bracket. Adjust bracket up or down until gap is 
as specified under "Specifications" later in this 
section. Be sure screws are tightened well after- ■ 
adjustment* 

Voltage Regulator Point Op ening Adjustment 

1* Check point opening as shown in fTgure 5 j 
Opening should be same as listed under "Spec~ 
locations" later in this section. 

2, To adjust, bend armature stop (fig, 5 ) until 
proper point opening is obtained. 


r< <; 




Adjust Air Gap By 


^ loosening Two Screws 


!; 


<av : ■■ 


•: . 








■?\ N " ^ ■ *"• - ! 

\ s 

\ L 


i 

!■, 

ti 

! 

iu&ia 


" "Vi 

s> ^ Air Gap Between Brass Pin and 
^ ,Arma;ufe with Points Just Touching 
_ _____ r,> 

Figure 4—Voltage Regulator Air Gap Check and Adjustment 
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Figure 5—Voltage Regulator Point Opening Check and Adjustment 


\ Grit* Out Solenoid Point Opening; 

T. Measure point opening gap with feeler gauge 
I 6). This dimension should be as listed under 

"Specifications” later in tins section* 

} 2. If point opening requires adjustment, loosen 

= adjusting screw lock nut and turn adjusting screw 
U 4 in or out as necessary until proper' point open- 
;^ r " ! * ing is obtained (fig* 7). Tighten lock nut when 
l adjustment has been completed. 

| \ 3* Point opening of each set of points must be 

; identical so that points carry equal current. 

4. Check guide pin for straightness so that 
it does not bind and prevent free plunger travel. 



Figure 6—Cut-out Solenoid Point Opening Check 

cations” later in this section. 

2. Adjust bracket up or down until gap is 
as specified under "Specifications” later in this 
section. Be sure screws are tightened after ad¬ 
justment. 

Actuating Belay Point Opening 

1. Check point opening using feeler gauge 
(fig. 9). Opening should be same as listed under 
"Specifications” later in this section. 

2. To adjust, bend armature stop (fig. 9) until 
proper point opening is obtained. 


Actuating Relay Ai r Gap Adjustment 

L Press armature down UNTIL POINTS JUST 
MEET and measure air gap between core and 
brass residual pin on armature (fig. 8). This 
dimension should be as listed under "Specifi- 


Current Regulator Point Opening 

Check point opening with armature held 
down against core (fig. 10). Opening should be 
same as listed under "Specifications” later in 
this section. 
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Figure 9 Actuating Relay Point Opening Check and Adjustment 


2. To adjust, loosen lock nut and turn con- 
tact screw (fig. 10) until gap specified under 
Specifications later in this section has been 



Figure JO Current Regulator Point Opening Check and Adjustment 


obtained. Tighten lock nut when point opening is 
correct. Press down armature and again check 
point opening. 


C 

ELECTRICAL ADJUSTMENTS 


(Current And Voltage) 



Figure JJ Meter Connection for Field Relay Electrical Check 


When malting current and voltage adjustments 
obviously the regulator must be connected to 
generator and battery of proper voltage and with 
correct terminal grounded as specified on regu¬ 
lator model plate. 

Air gap and point opening adjustments must 
have been completed as described under ,f Mei- 
chamcal Adjustments” previously in this section. 

CAUTION: Never close actuating relay or 
cut-out solenoid points by hand while regulator 
is connected to the battery. This would** allow 
sufficient current to flow from the battery to 
cause serious damage to the regulator units. : 

Operating Temperature. Before anv attempt 
is made to check regulator current and voltage 
settings it is important that unit be at operat- 
ing temperature (135 to 145 ). Operate unit for 
at least 30 minutes to obtain operating temper¬ 
ature* ° 

Sequence of electrical adjustment (current ancl 
voltage checks) must be made in the iollowhw- 
order. " 

1. Field relay operating voltage, b \ 

2. Voltage regulator voltage setting. ] 

3. Cut-out solenoid operating voltage. 

4* Actuating relay operating voltage. 

5. Current regulator current setting. 
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V 




>■ 

?' l \ ,* p 


^ ■ 

LOCK SCREW \, . 

% 


;3 




••' ' * !;>-• 

, v 3 ' - ;r y jr 4 

■ . ■-' 




’; '- eccentric 

^ v <? \ r 

,■/ To Adjust Operating 0 /\ 
: 4| Vollogo, loosen lode 
^ crGW * Turn Eccentric 


Figure 12—Field Relay Operating Voltage Adjustment 


Field Relay Operating Voltage 

1. Connect a jumper lead between voltage 
regulator points (fig, 11) to prevent regulator 
operation. 

2. .Disconnect battery lead at regulator “Am¬ 
meter’ terminal. Connect a test voltmeter be¬ 
tween regulator “Armature” terminal and “ground” 

. ^' o * 11). 

3 * Run generator at abo.u 1275 R.P.M. and 
note operating voltage. Refer to “Specifications” 
ter in this section for correct voltage. 

4. To adjust, loosen lock screw and turn 
eccentric screw to change spring tension (fig. 
12). Increasing tension increases voltage setting, 
decreasing tension lowers voltage setting. 

5. Tighten lock screw and check setting by 
stopping generator and then bring it back to 
speed, to again check voltage setting. Remove 
jumper lead when setting has been completed. 

Voltage Regulator Voltage Setting 

1. Connect a test voltmeter between “arma¬ 
ture” terminal and "ground” screw, and dis¬ 
connect lead from “ammeter” terminal (fig. 13 ). 

2. Run generator at approximately 1275 R.P.M. 
and note voltage setting. Refer to “Specifications”* 
later in this section. 

3. To adjust, loosen lock screw and turn 
eccentric screw to ciiange spiral spring tension. 
Increasing .tension increases voltage setting, de¬ 
creasing tension lowers voltage setting. ^ 

4. Tighten lock screw and check setting by 

re . generator speed until actuating relay 

points open, then bringing generator back to speed 

Voltage setting of 15 volts as given in speci- 
Jgeations is maximum to which regulator should 
W set * Under certain operating conditions reg¬ 
ulator _ may be set below 15 volts and still keep 
teries charged. Frequent need for water in 
.itery is an indication of excessive charging and 



-1_ .... ___ TP Q726 | 

Figure 13—filter Connections for Voltage Regulator 
Voltage Setting Check 



—- ~~ _ _ _TP 0722 

Figure 14—Meter Connections for Cut-out Solenoid 
Operating Voltage 
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Figure 15 —Meter Connections for Actuating i.'slay 
Closing Voltage Check 


reduction in regulator setting will prevent this. 

CAUTION: NEVER SET VOLTAGE REGU¬ 
LATOR SETTING BELOW ACTUATING RELAY 
VOLTAGE SETTING. TO DO SO WILL PREVENT 
CUT-OUT SOLENOID FROM OPERATING AND 
WILL PREVENT BATTERIES FROM BEING 
CHARGED. 

Cut-Out Sol enoid Operating Voltage 

17" DiscormecT" lead at regulator “ammeter” 
terminal (fig* 14). 

2. Connect a jumper lead across actuating 
relay contact points so that points are short 
circuited (fig* 14). 

3. Connect a test voltmeter between ^arm¬ 
ature” terminal and “ground” terminal on reg¬ 
ulator (fig, 14), 

4* ..-Run generator and increase speed slowly, 
noting voltage necessary to close contact points* 
Allow generator speed to decrease and note volt¬ 
age at which contact points open* Refer to “Spec¬ 
ifications” later in this section, for opening and 
closing voltage settings* It unit does not oper¬ 
ate within specified range, the solenoid plunger 
spring should be removed and tension increased 
or decreased to obtain the correct voltage setting* 

Actuating Relay Operatin g Voltag e 

1. Connect a test voltmeter between “arma¬ 
ture” and “ground” terminals (fig* 15). 



2* Disconnect battery lead at “ammeter” ter¬ 
minal and connect a 120 ampere ammeter be¬ 
tween “ammeter” terminal and battery lead (fig* 
15). ■ ' 1 . 

3* Start generator and slowly increase speed; 
noting voltage necessary to operate the relay! 
Refer to “Specifications” later in this section 
for operating voltage* 

4* To adjust, loosen lock screw and turn 
eccentric screw to change spiral spring tension* 
Increasing tension increases voltage setting, de-j 
creasing tension lowers voltage setting. 

5. Tighten lock screw and again check seti. 
ting by reducing generator speed then increasing 
to note voltage setting* 

G* As generator speed is reduced note amperes 
of reverse current and voltage at which points 
open* Refer to “Specifications” later in this sec¬ 
tion for operating data* 

Current Regu lator Current Setting 

1. Connect attest ainmeter into circuit at; 

regulator “ammeter” terminal, and bridge field! 
relay contact points with a jumper lead to pre7 
vent it from operating (fig* 16). 7 

2. Turn on lights or other electrical ac¬ 
cessories to prevent high voltage. Operate gen¬ 
erator at medium speed* When regulator has 
reached operating temperature, note current read- 
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mg. Refer to_"Specifications” later in this section. 

3. To adjust, loosen lock screw and turn ec~ 
centric screw to change spring tension. Increas¬ 
ing tension increases current setting decreas- 


REGULATOR 

ing tension lowers setting,. 

4. After tightening the lock screw, check the 
current setting by stopping generator and then 
bringing it back to speed again. 


HIGH POINTS ON FIVE UNIT REGULATOR PERFORMANCE AND CHECKS 


1, Never close the cut-out solenoid contacts 
by hand with the regulator connected to the bat¬ 
tery, 

** Never adjust the voltage regulator setting 
below the actuating relay setting, 

3. Regulator settings must be made with the 
regulator at operating temperature (135° - X45°F.), 

4. Be sure the battery to which the regu- 
atoris connected has the proper terminal grounded 

as stamped on the regulator model plate, 

„ After making any regulator electrical ad¬ 
justment, check the setting by stopping the gener¬ 
ator and then bringing it back to speed, 

0, Be sure the rubber gasket is in place in 


15 the* 1 regulator^ ‘° d " St Irom 

7. The voltage regulator unit is precision set 
and m operation controls the action of the field 

relay * 

8. The field relay inserts resistance into the 

generator field circuit as its points open to cause 
a lowermg of the generator output in accordance 
with the condition of charge of the battery and 
the connected load. ^ 

9. The actuating relay is precision set and 
m operation actuates the cut-out solenoid. 

10. The cut-out solenoid makes and breaks 
the circuit between the generator and the battery. 


SPECIFICATIONS 


Make.* . 

Model.. , 

Generator (Model), 


Field R elay* 

Air Ga!p 1 „ , .... 

Open Circuit Voltage . ‘ 

Voltage Reg ulator* 

Air Gap 7777", . 

Point Opening 7, ..1 \ # ‘ *. 

Voltage Setting-Open Circuit (1275 R.P.M,) ..,**[[* 

Cut-Out S olenoid 
Point Opening - ”. 

Closing Voltage . . .. ' [[ [ [ [ [. 

Opening Voltage . , a . „ * * *.• • 


Delco-Remy 

• * < . 005620 

* « • 1117566 


* . . . 0.010” 
*>***e«, 8 


0 . 018 ”- 0 . 020 ” 
0.005”-0.008” 
. 14.6 


. . 0.050” 

. 9.0 

..... 4.0 


Actuating Relay 

Air Gap ............ 

Point Opening ........... *| * *. 

Closing Voltage .... 

Opening Voltage @ 7.0 Amps. (Reverse Current).....* 

Curre nt Regulator 
Point Opening. 

Current Setting-Amps. @ 13.o Volts ..*,**!!![. 


*Be sure field relay is adjusted lief ore attempting to 


0.050”-0.080” 
..... 0 . 020 ” 

. 13.5 

. 12.8 


0.012”-0.015” 
.120 


adjust voltage regulator. 
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. . supplementing information 

Service ^nfomnaUon ipal^^note^of^^etiiwiurnhor 

in this section. The > ed {Qr future reference 
in the text and nuiletm 
in space below: 

NOTES 
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Interior Lighting Equipment . . “Is 9 
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Circuits lor all lights are shown on the Wiring 

FuT,Tn T 3 iring (SeC * 7A 0f this manual) 
Fuses for lighting circuits are also listed in that 

section and ui addition, fuses are listed in Oper- 
ation iSec. O of this manual). 

daiil MPC i RTANT: AU Iights shouId be decked 
SeW n m CeSSary re P lacerneri ts made immedi- 
fl/f are »sted in “Specifications” 

at end of this section. 

j 

SWITCHES AND FUSES 

Switches for a11 exterior and interior 
lighting equipment except driver's light engine 
compartment lights, stop lights, and tell-tale lights 
are located in instrument panel in front of driVer! 
^aggage compartment lights are controlled bv a 
master switch on instrument panel and by indi- 
vidua! switches in baggage compartment 

. Fuse pahel Seated on back of instrument panel 
is accessible by removing cover plate below in- 

fuserfor P ^ el r S n itCheS - Fus * ^ contains 
fuses for all lighting equipment except engine 

compartment lights. Fuse for engine compartment 

lights is mounted m engine compartment. 

EXTERIOR LIGHTING EQUIPMENT 

HEADLIGHTS 

Beam^TOtf tP P Ls d ° Uble filament '-'Scaled 
Beam type. The lens, reflector, and bulb con- 

as such 1 TfT lete UnR and Can be rep laced only 
vAfi H 1S Cracked > hulb burned out or 

reflector Damaged replace complete unit. ’ 

w J marked Head” controls headlights while 
foot dimmer switch in floor permits selection of 
either upper or lovjer beam. Tell-tale li"M , m 

ZlZTJT marked ‘‘HiW'isui^S 

vnen upper beam is used. 

.Use of H eafHicrfrf-g 

Headlights are designed to provide adequate 


Subject p 

Air Brakes.. 

Wiring ......L!]]!!!/!!!! 141 

Trouble Shooting , . 255 

The heL!- g H ing -n r n ° rmal operatin g conditions 

they Imir Pr ° V M e SafG lighUng ’ Providing 
Sp Jjn ' d rectly ’ equipped with proper 
Sealed Beam units, lens are clean, and upper an 
lower beams are used correctly PP 

1. Upper Beam. High beam ‘should be used 

h“cL°"a“ "*• ~ approaching ^ve- 

2 . Lower Beam. Lower beam should alwavs 

deorS^t 60 approacWn * another vehicle. The 
depressed beam provides safer road visibility than 

upper beam under panning conditions p“ 
both vehicles use the depressed beam S 

3. Headlight Lens. Dirt on lens absorbs a 
considerable amount of light. Clean lens with 
vater and a good glass cleaner whenever dirty 
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headlight level _ 

CENTER LINE AHEAD 
OF LEFT HEADLIGHT” 


X ^DISTANCE 

. X'-X RFTWFFN 


BETWEEN 

HEADLIGHTS 


'COACH 

AXIS 


..XX x 


[^HEIGHT 

H| TO I 

CENTER 

OF 

HEADLIGHT 


P y) \ ,X CENTER LINE AHEAD OF 
/ < RIGHT HEADLIGHT 

POSITION OF COACH WITH RESPECT TO SCREEN 


Figure 2—Headlight Aiming Chart 

4. Headlight Wiring. For maximum illumina¬ 
tion proper voltage must be obtained at the bulb. 
Discharged battery, loose or dirty electrical con¬ 
tacts in wiring system and poor ground connec¬ 
tion all contribute to a decrease in voltage. Check 
wiring and connections regularly, make sure gener¬ 
ator is charging sufficiently, and keep battery 
properly charged. 

Seai.j Beam Unit Replacement 

Headlight sealed beam unit may be replaced 
in following manner: 

1. Remove rim retaining screw and remove 
rim. 

2. Remove three retaining screws. 

3. Pull sealed beam unit out of light body, 
disconnecting wiring as unit is removed. 

4. Insert prongs of new sealed beam unit into 
wiring plug, then position unit in light body. 

5. Install sealed beam unit retaining ring and 
attach to light body with three screws. 

6. Install door with clip engaging slot at top 
of light body. Install door retaining screw at 
bottom of door, tightening screw firmly. 

Headlight Adjustment 

Headlights must be aimed carefully and accu- 


CENTER LINE AHEAD 
OE LEFTHEADUGHT 

CENTER LINE ^ 
THROUGH HOT SPOT 


OACHj CENTER LINE AHEAD 
AXIS RIGHT HEADLIGHTl 


HOT SPOT 


r—HEADLIGHT LEVEL ! 
—” £3" FOR ALL COACHES! 

^AIM RIGHT LIGHT 
SAME AS LEFT 


Figure 3—Headlight Beam Pattern 


rately to assure safe vehicle operation at night. 
Adjustments .can be made quickly and accurately 
with a headlight tester, but if such equipment is 
not available, adjust lights as follows: 

1. Position vehicle on level floor with head¬ 
lights 25 feet from a vertical wall or door as 
shown in figure 2. Vehicle center line must be 
perpendicular to vertical surface. 

2. Draw a horizontal line on vertical surface 
at height of light center as shown in figure 2. 
Locate a point on this horizontal line at which 
projected center line of chassis intersects. Mea¬ 
sure distance between light centers and divide the 
distance equally on either side of center mark. 
Then draw a vertical line directly ahead of each 
light center as shown. 

3. Switch on high or bright beam in headlights 
and cover one light while adjusting other. 

4. Remove door retaining screw (fig. 1), and I 

door for access to adjusting screws. Top screw 
provides vertical adjustment and side screw aims 
light horizontally. j ( 

5. Beam pattern should approximate that shown 

in figure 3. A distorted beam pattern is usually 
caused by a sprung reflector in which event sealed j 
beam unit must be replaced. ;i i 

6. After headlight is properly aligned, coveb ;!. 

its beam and proceed in same manner as abovO 1 
with opposite light. j 

HEADLIGHT DIMMER SWITCH 

Foot-operated headlight dimmer switch, mounted - j 
in driver’s floor at left side, is attached to switch ■■ 
mounting plate with two bolts. . ,j 

Switcn requires no maintenance; however, switch 
maybe replaced by removing two mounting bolts, ■ 
after which switch is readily accessible from un- t 
derneath front of vehicle. 

When installing switch, connect wires to ter¬ 
minals before attaching switch to mounting bracket. 

IMPORTANT: Brown wire with black and red 
check must be ^ connected to terminal on switch. : 
marked “BAT;” Connect other two wires to re- • 
maining terminals; position of these wires with : 
respect to terminals is not important. 

FOG LIGHTS 

Fog lights are mounted in recessed pockets i 
in front end panels between headlights. A special ' 
bulb with a metal fog cap to prevent glare from 
direct rays, a.nd an amber lens are identifyin 0 - 
characteristics of this type of'light. r 

Fog switch on instrument board energizes 
fog light circuit. With “Fog” switch turned on, 
lights can be turned off and on by foot-operated 
switch in floor ahead of driver’s seat. 














Light Bulb Replacement 

1. Remove fog light door retaining screw, then 
remove door (fig. 4 ). 

2 . Remove three retaining ring screws, then 
remove retaining ring and lens. 

3. Press in on oulb, at some time turning 
bulb counterclockwise to remove bulb. 

4. Position new bulb in light with prongs en¬ 
gaged in holes in bulb flange. Due to prong snac- 
ing bulb can. be installed in only one position. 

5. Press bulb in firmly, turning bulb clock¬ 
wise at the same time. Make, sure all prongs 
are properly engaged. 

. 6 * ^stall lens, retaining ring, and three re¬ 
taining ring screws. 

7. Install door, engaging clip on door in slot 
at top of light body. Fasten door with retaining 
screw. 

Fog Light Adjustment 

Refer to “Headlight Adjustment.” Fog lights 
are adjusted in same manner as headlights, how¬ 
ever beam pattern differs from headlight pattern. 
Fog light ‘hot spot'' is more concentrated around 
center line of light, and “cut-off” at top. of beam 
is more sharply defined than on headlights. 

■f : marker lights 

Front and rear combination marker and clear¬ 
ance lights are attached to body at roof corners. 
Light bulbs are accessible by removing two lens 
retainer screws, lens retainer, and lens. 

Front Michigan marker lights, mounted on 
front roof panel above destination sign are same 
type as corner lights. 

Rear Michigan marker lights are mounted on 
rear roof panel in center of coach. Bulbs are 
accessible by loosening clamp ring screw and nut, 
and then removing clamp ring and lens. 

All marker lights are controlled by “Marker” 
switches on instrument board. 


TAILLIGHTS 

Taillights are mounted in housings attached 
to engine compartment side doors, as shown in 
figure 3 in Operation (Sec. O, of this manual). 

Taillights are controlled bv “Marker” switch 
on instrument board. Light bulbs are accessible 
for replacement by removing two screws which 
attach door to body of light, then removing door 


TARGET SIGN LIGHTS 

Four light bulbs, illuminating target sign are 


by Marker switch on instrument 


controlled 
board. 

Light bulbs can be replaced after removal oi 
stop light in center of target sign. Target sigr 
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s Figure 4 —Fog L/g/rf Assembly 

seal and insert are same type used for windshield, 
rear windows, etc. Directions for removal and 
installation r insert and seal are given under. 

Glass Replacement” in Body (Sec. 3 of this 
manual). 

LICENSE PLATE LIGHT 

License plate light, mounted at rear of vehicle 
directly over^ the rear license plate holder, is 
controlled by Marker switch on instrument panel. 

Bulb is accessible for replacement by removing 
light cover, cap,' and glass. 

DESTINATION SIGN LIGHTS 

Three lights for illumination of front destination 
sign are mounted inside destination sign door. 
Bulbs are accessible for replacement by open¬ 
ing destination sign door. 

Destination sign lights are controlled by “Sign” 
switch on instrument panel. 

STOP LIGHTS 

Stop lights are mounted in housing attached 
to engine compartment side doors and in rear 
target sign. 

Stop light bulb is accessible for replacement 
after removal of light door, which is attached to 
body of light with two screws. 

Stop Light Switch 

Stop lights are controlled by an air-operated 
switch (fig. 5 ) connected in the brake system. 
Kemtive location of switch is shown in Air Brakes 
(Sec. 4B of this manual), while electrical circuit 
is shown in Wiring (Sec. 7A of this manual). 
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Circ uit Con tin uity 

Connect one prod of test light to No. 1 ter- 
minal of relay and other prod to ground. Close 
both sets of relay points manually. If test, lamp 
fails to light, relay circuit is open and location 
of open circuit can be found by performing tests 
as given under “Open Circuit Tests,” 

Open Circuit Tests 

Connect one prod of test lamp to No. 5 ter¬ 
minal of relay and other prod to ground. If test 
lamp fails to light, relay coil is open circuited. 
Repeat proceedure with test light connected to 
No. 4 terminal of relay. 

DIRECTIONAL SIGNAL LIGHTS 

Directional signal lights, mounted at front 
corners of vehicle, and in housings attached to 
engine compartment side doors, are used to signal 
to drivers of other vehicles, the direction in 
which vehicle will turn. Electrical circuit is shown 
in Wiring (Sec. 7A of this manual). 

Signal light bulbs are accessible for replace¬ 
ment after removal of lens and rim which. are 
attached to light body with two screws. 

Lights are controlled by switch in bracket 
attached to steering column. Circuit breaker (flash¬ 
er) causes signal lights to flash off and on auto¬ 
matically. Tell-tale light in switch bracket flashes 
in synchronism with directional lights. 

Tell-tale light bulb is accessible for replace¬ 
ment by pulling bulb and. socket free from holder 
; from underneath bracket. Bulb can then be easily 
removed from socket. 

SPOT LIGHT 

Spot light is mounted through front corner post 
at left of windshield. Beam is directed by a han¬ 
dle, which also contains light switch, from inside 
vehicle. 

Light bulb is accessible by removing lens clamp 
ring and lens. 

INTERIOR LIGHTING EQUIPMENT 


STEPWELL LIGHTS 

Front entrance door stepwell is illuminated 
by two lights, one mounted in tool compartment 
door and one mounted in vehicle door. Light cir¬ 
cuit is energized with “Step” switch turned on, 


circuit being completed by a switch actuated by 
door operating mechanism. Consequently, lights 
operate only with “Step” switch turned on and 
with front entrance door opened. Lights are de¬ 
signed to illuminate both the lower step of vehicle, 
as well as the ground below the step for the 
safety and convenience of passengers entering and 
leaving vehicle. 

Bulbs may be replaced, by removing socket 
in back of lamp on tool compartment door. Bulb 
in door is exposed and can be readily replaced. 

Step we 11 Ligh t Switch 

Switch is actuated by stud which is retained 
on door operating rod by a clamp. When door 
is opened, stud releases pressure on switch plunger 
thus closing step light circuit. When door is clos¬ 
ed, stud forces switch plunger into switch body 
and circuit is opened. 

Whenever switch is replaced or door operating 
mechanism is adjusted,switch operating mechanism 
should be checked and adjusted if necessary. 

Clamp and stud assembly is accessible for 
adjustment through safety equipment compartment 
door. Adjustment is made as follows: 

1. Open compartment door and observe move¬ 
ment of clamp and stud assembly as vehicle door 
is opened and closed. 

2. Loosen clamp bolt, which retains clamp' on 
door operating rod, and move clamp and stud on 
rod until stud releases light switch plunger just 
before vehicle door is completely opened. 

3. Make sure stud contacts switch plunger 
firmly when vehicle door is closed, then tighten 
clamp bolt to lock adjustment. 

NIGHT LIGHT 

Night light is a low candlepower, blue bulb 
contained in the second from rear indirect dome 
light (both sides), connected to a separate circuit 
controlled by “Sign” switch in instrument board. 

DOME LIGHTS 

Dome Lights are flush mounted on top of pack¬ 
age rack outer moulding and are controlled by 
“indirect” sv* itches on instrument panel. 

Remove tv Y o screws from lens retainer, then 
remove lens and retainer for access to light bulbs, 

READING LIGHTS 

Reading lights are flush mounted on underside 
of racks and in roof trim at rear of coach. 
When switch marked “Rear Marker” on instrument 
panel is turned on, individual switches at each 
reading light permit passenger control of lights. 

Each light has two switches and three bulbs, 
except rear center light which has one bulb. Bulbs 
are accessible for replacement by removing lens 
and lens retainer. 


INSTRUMENT PANEL LIGHTS 

Instruments in instrument panel are illuminated 
by lights controlled by “Marker” switch in instru¬ 
ment panel. 

Light bulbs are accessible by pulling bulb socket 
free from back of instrument panel. Bulb then 
can be easily removed from socket. After replacing 
bulb, press socket firmly into holder in back of 
socket. 
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driver’s light 

Driver s light, mounted on trim panel above 
driver s window is controlled by driver’s light 
switch. Refer to Wiring (Sec. 7A of this manual) 
for Wiring Diagram. 

Bulb is accessible for replacement by removing 
lens and retaining rim which are attached with 
three screws. 


6. Hot Engine tell-tale lights when engine 
temperature rises beyond a safe operating tem¬ 
perature. 

Tell-tale bulbs are accessible for replace¬ 
ment by pulling bulb and socket free from back 
of panel. Bulb then can be easily removed from 
socket. After replacing bulb, press bulb and socket 
firmly into holder in back of panel. 


TELL-TALE LIGHTS 

Tell-tale lights are provided to warn driver 
of certain conditions, as follows: 

1. Stop tell-tale is illuminated when brakes 
are applied. If tell-tale fails to light with brake 
application, check stop light, tell-tale bulbs, circuit, 
relay, and stop light switch to determine cause. 

2. “Door'’ tell-tale, which lights when emer¬ 
gency door is not properly closed, Is operated 
by a switch at emergency door lock. 

3. Hi-Beam” tell-tale is illuminated when 
country or upper headlight beam is used. 

4. Low-Air tell-tale lights when pressure 
in air system becomes too low to operate brakes 
efficiently. 

5. Low Oil Pressure” tell-tale is illuminated 
when engine oil pressure falls below safe min¬ 
imum operating pressure. 


BAGGAGE COMPARTMENT LIGHTS 

Baggage compartments are illuminated by six 
lights controlled by switch marked 4 "Baggage” on 
instrument panel, one light being mounted at each 
door. Each light is controlled by a separate switch 
mounted in such manner that opening and closing 
compartment door automatically turns switch on 
and off, when ”Baggage” switch is on. 

Bulbs are accessible for replacement by re¬ 
moving lens retainer, which is attached with three 
screws. ; 

ENGINE COMPARTMENT LIGHTS 

Power plant units are illuminated by two lights 
controlled by a switch in the engine compartment 
control box inside right rear closure door* 
Bulbs are readily accessible for replacement* 


SPECIFICATIONS 


AU light bulbs listed below are of 12-16 volt rating. 


UNIT CONTACT 

Headlights - Sealed Beam Unit.. 

Hi-Beam. 

.:.Low-Beam._.__ T : t .. 

Fog Lights . ... SC 

Marker Lights ... DC 

Pear Michigan Marker Lights .. DC 

Taillight 5C 

Target Sign Lights . .. DC 

License Plate Light. SC 

Destination Sign Lights.. DC 

Stop Lights .. $c 

Directional Signal Lights .. . SC 

Instrument Panel Lights . $C 

Step Light (Door)... DC 

Step Light (Stepwell) . . . ... SC 

Night Light.‘.. S C 

Dome Lights... SC 

Reading Lights .. SC 

General Lighting Light . SC 

Driver's Light. ... . g q 

Baggage Compartment Light. DC 

Engine Compartment Light.. . SC 

Tell-tale Lights.,. DC 


Stop Light Relay 

Make . 

Model .. . 

Air Gap (Points Closed). 

Point Opening . . 

Armature Attracted to Core (Amps.) 

Points Open . 

Points Closed.. 


C.P. TRADE NO. 


45 Watts 

- 

32 

3 

3 

3 

3 

3 

6 

15 

21 

3 

21 

21 

3 

15 

15 

6 

15 
. 6 
15 
3 


4430 


1011 

68 

68 

67 

68 
67 
00 
S3 

1141 

67 

1142 
1141 

■67 (Blue) 
93 
93 

89 
93 

90 
S3 

68 


. Delco-Remy 
1116849 

. 0.014" 

0.015" - 0.025'* 

. . . 1.1 

. 1.6 
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Results obtained from an engine tune-up may 
be unsatisfactory if a “hit and miss” method is 
used instead of a systematic approach to the job; 
therefore, the logical solution is a complete check¬ 
up following the cycle in the accompanying illus¬ 
tration and carrying out each step as directed 
below* 

NOTE: Before tune-up procedure is started 
it is important that air cleaner is serviced as 
shown in its respective section of this manual, 
also crankcase breather vCo e and air box drains 
must be clean and unobstructed* Air box drains 
may be cleaned with compressed air* 

CAUTION: Remove or at least loosen an air 
box hand hole cover, else blower or end plate 
gaskets may be damaged by excessive air pressure, 

^Reference should be made to “Trouble Shoot¬ 
ing (Sec. 17, page 14 of Diesel Engine Main¬ 
tenance Manual Form X-4 517) for engine operat¬ 
ing trouble symptoms and causes. 

COMPRESSION TEST 

Compression test is beneficial in determining 
the need of internal repairs before tune-up pro¬ 
cedures are accomplished. This test will indicate 
condition of pistons, rings, and valve mechanism. 

lor instructions on how to perform compres¬ 
sion test, refer to Diesel Engine Maintenance 
Manual form X-4517, section 17, page 15. 

TUNE-UP SEQUENCE- (Refer to Fig. 1) 

Following is sequence in which tune-up oper¬ 
ations MUST be performed. 

No detail instructions are given here, but 
rather reference is made to the Diesel Engine 
Maintenance Manual, form X-4517* 

1. Lash exhaust valves (Sec. 11, page 2). 

2. Set injector timing (Sec. 15, page 12). 


3. Set governor spring plunger gap (Sec. 15 
page 14). 

4. Adjust injector rack control levers (Sec. 
15, page 15). 


5. Adjust engine idling speed (Sec. 16, page 14). 

6. Adjust governor buffer spring screw (Sec. 
16, page 14). 



Figure ?—Engine Tune-up Chart 
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SERVICE BULLETINS 

Service Bulletins are issued, whenever required, supplementing information 
in this section. The information contained in these bulletins should be noted 
in the test and bulletin filed for future reference -- make note of bulletin 
numbers in space below: 
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Diesel engine used in vehicles covered by this 
manual is the six cylinder, two cycle, GM Series 
71. Refer to ‘Specifications” at end of this section 
for further data. 

Description, operating instructions, engine tune- 
up, trouble shooting, maintenance, and repair for 
this engine are contained in a sepiir 3 .te main¬ 
tenance manual for Series 71 Diesel engine (form 
No. X-4517). 

Certain instructions such as operation, engine 
: tune-up adjustments, etc., <s well as accessories 

peculiar to these vehicles are covered in their 
respective sections within this manual. Reference 
should be made to the respective sections of this 
manual before referring to the Diesel manual. 

OIL PRESSURE GAUGE 

Oil pressure gauge system consists of two 
electrically connected units; an engine sending 
unit mounted in engine pressure lubrication sys¬ 
tem and a registering gauge mounted in instru¬ 
ment panel. Oil pressure gauge system is inter¬ 
connected with control switch so that system is 
inoperative when switch is in “off” position. Re¬ 
fer to wiring diagrams in Wiring (Sec. 7A of this 
manual) for electrical circuit. 

TESTS 

If oil pressure gauge does not operate, or 
shows apparent false readings, with control switch 
turned on, check system as follows: 

1* Check No. 2 fuse to see if it is burned out. 

2. If not, disconnect wire at engine unit 
terminal. 

3. Connect one end of a 1 .5 candlepower 12 
volt test lamp to battery terminal on starter sol¬ 
enoid. Touch other lead to body of engine sending 

|8S1| unit. If bulb lights, unit is properly grounded. If 
bulb does not light, check for presence of soling 
compound around threads of unit. Remove compound 
and repeat test. 


4. Remove test lamp lead from body of unit, . 

and touch lead to terminal on unit. If bulb lights , 1 i ^ 
engine unit is shorted and must be replaced. ;• . ;f 

5. Remove test light and reconnect wire from .• ■ 

gauge unit to engine unit terminal. 1 ' 

6 . Test wiring and units for current flow. f : 1 

Use test lamp as follows: • = f | 


a. Connect one wire of. test light to terminal • 

on engine unit to which wire from control switch y=o 1 \ ] 

is connected. Connect other wire of test light ^531 # \ 
to ground. If bulb fails to light, check wiri ng : : ; 

for open circuit. ' .j j l fi-’f 

b. Connect one wire of test lamp to gauge j 5 
terminal to which engine unit is connected, and ■ ! ; | 
other test light wire to ground. Replace engine 

unit if bulb fails to light. \ n > 

c. Connect test lamp between other gauge ter- 1 f} j- 

minal and ground. Replace gauge if bulb does | : 

not light. ' 


7. If system s till fails to function, trouble 
must be in the actuating elements of either en¬ 
gine or gauge units or both and condition can he 
corrected by installing new unit in either or both 
of two positions. 

3. Do not attempt to repair either engine or 
gauge units. When installing new engine unit, do 
not use thread sealing compound on threads as 
this will increase electrical resistance of unit 
and cause faulty reading on gauge. 


LUBRICATING Oil STRAINER . • .. H:{ 

AND FILTER . 

Diesel engine used in vehicles covered by : : I 

this book are equipped with a cleanable type oil - , [ 

strainer and a replaceable, non-cleanable element ! f-s . I 
- type filter. HI \ 

j ;; 5 I 

OIL STRAINER ‘ 

The oil strainer, illustrated in figure 1 , in- j 

corporates a cleanable type element through which • t 
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OIL COOLERO^; 
ADAPTER A 


figure 1 ^Sectional Viev / of O/f Sfra/ner 

all the oil leaving the oil pump passes* Strainer 
removes all particles larger than.005” in diameter. 

Strainer element must be thorough cleaned at 
each oil change. If strainer is not cleaned, it will 
eventually become restricted or even clogged; then 
flow of oil is by-passed around strainer and oil 
cooler as well. Under these conditions oil will 
not be strained or cooled and serious damage to 
engine may result. 


CLEANING OIL STRAINER 

1. Remove strainer drain plug and allow oil 
to drain from strainer. 

2. Unscrew oil strainer through-bolt then lift 
off strainer housing and element. 

3. Wash inner and outer surfaces of element 
in clean fuel oil, or other suitable cleaning fluid, 
using a fine bristle brush. Do not use a wire 
brush. Be sure element is thoroughly clean. 

4. Wash other strainer parts as well, making 
certain all parts of the strainer are clean before 
reassembling unit, also that gaskets at either end 
of housing are in place and in good condition, 

OIL FILTER 

The oil filter, illustrated in figure 2, In¬ 
corporates two replaceable, non-cleanable filtering 
elements through which only a metered portion of 
the circulated oil passes. This filter removes 
abrasive matter, sludge, wax, and other substances 
detrimental to the engine. Filter elements must 
be discarded and replaced with new elements at 
each oil change; otherwise the new oil will become 
contaminated, and eventually flow of oil through 
filter will cease resulting in possible serious 
damage to engine. 

CLEANING OIL FILTER 

1. Remove filter drain plug and allow oil to 
drain from filter. 

2. Unscrew oil filter through, bolt then lift 
of filter housing and elements. Discard elements. 

3. Wash filter parts in clean fuel oil or other 
suitable cleaning fluid. 

4. Install a new element and make certain 
all parts of the filter are clean before reassem¬ 
bling unit, also that gaskets at either end of 
housing are in place and in good condition. 


Oil COOLER ADAPTER 
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Figure 2—Sectional View of Oil Filter 












Sec. 8B 
Page 195 



SOLENOID 

A solenoid is an electrical device used to 
operate a unit to which the. solenoid is connected 
mechanically. 

When solenoid is energized, by means of a 
remote control switch, solenoid plunger is pulled 
into solenoid coils, thereby operating the unit to 
which solenoid plunger is attached. 

ENGINE STOP SOLENOID 

Engine stop solenoid is mounted on engine 
governor and is connected to governor cam. Sol¬ 
enoid, when energized by means of engine stop 
switch at instrument panel (also in engine compart- 
ment), moves governor earn allowing governor to 
move injectors into “No-Fuel” position. 

MAINTENANCE 

Keep all terminals clean and tight. Always 
check action of solenoid if it has been removed 
and reinstalled. If solenoid fails to function, check 
switch and wiring before working on solenoid. 

Only test to make on solenoid is to check 
pull of solenoid coils with suitable equipment. 
Test specifications are lifted under ''Specifica¬ 
tions” at end of this section. 

EMERGENCY STOP SOLENOID 

Emergency stop solenoid, mounted on blower 
intake, is used to release a valve to shut off 
air supply to engine, thereby stopping the engine. 
Solenoid is energized by an emergency stop switch 
at instrument panel, as explained in “Operation” 
section of this manual. Energizing solenoid pulls 
solenoid plunger out of notch in valve shaft, there¬ 
by permitting spring tension to close valve. 

NOTE: Whenever valve is released, engine 
cannot be started again until valve is reset by 
hand. 

MAINTENANCE 

Keep all terminals clean and tight. Always 
check action of solenoid if it has been removed 
and reinstalled. If solenoid fails to function, check 
switch and wiring before working on solenoid. 

Only test to make on solenoid is to check 
pull of solenoid coils with suitable equipment. 
Test specifications are listed under “Specifica¬ 
tions” at end of this section. 

ELECTRICAL TACHOMETER 

Tachometer is comprised of two electrical 
units interconnected by an electrical cable. The 
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drive unit ( fig. 3) is uncounted in the engine com¬ 
partment of the vehicle and is driven by a short 
flexible shaft from the engine blower drive shaft. 
A four-wire conductor cable extends from the 
drive unit to the motor unit (fig. 4) which is 
mounted at the instrument panel. Motor unit con¬ 
sists of an electric motor and a mechanical tach¬ 
ometer head. 

Drive unit uses 12 volt current taken from 
vehicle electrical system and is interconnected 
with control switch so that tachometer is inoper¬ 
ative when control switch is in “OFF” position 
as shown in figure 5, This current is divided 
in the drive unit by means of a mechanical driven 
rotor having two brushes which run against a 
resistor ring. These electrical impulses are 
transmitted through the four-wire cable to the 
motor unit where two pair of coils cause a mag¬ 
netic rotor to rotate at exactly the same speed 
as the mechanical driven rotor in the drive unit. 
Since the magnetic rotor is coupled to tachometer 
head, rotation is transformed to a reading on face 
of calibrated tachometer head. Thus, a synchro¬ 
nized electrical drive is accomplished. 

TESTING : 

When testing tachometer electrical, units, use 
a fully charged 12 volt battery: Variation of plus 
or minus one volt is permissible. The maximum 
current consumption should not exceed 3.8 amps, 
when drive unit is stationary; 1.5 amps, when 
running. 

Jam nut, located at point where the four-wire 
cable conduit fastens to connector plugs, should 
always be kept tight so that connector plug body 
grips cable insulation and prevents conduit coming 
loose from connector pBugs due to rough handling. 
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Figure A—Engine Tachometer Mo tor Unit 

If tachometer fails to function test electric 
tachometer with test lamp number 1568147 as 
follows: 

1. Check test lamp bulbs with battery to be 
sure they are not burned out. Check 6 amp. fuse 
in wire leading from vehicle electrical system 
to drive unit, refer to Wiring diagram figure 5, 
tc be sure it is not burned out. 


JL, Qpff CONTROL 


j 'RUN SWITCH 

1 —-joJ~4> 


EUSE PA NEL [ cFU~o 

BOS BAR j 


2. Pull four-contact plug out of drive unit and 
insert plug on end of test lamp cable in'its place. 

3. Turn, control switch on to energize drive 


4. Disconnect flexible drive shaft at engine 
blower drive shaft, and turn flexible drive shaft 
slowly by hand. If test lamp bulbs glow alternate¬ 
ly brsght and dim, the drive unit is functioning 
properly. 

5. Remove test lamp cable plug from drive 
unit and reconnect four-wire cable. 

6. Disconnect cable plug from motor unit and 
connect to test lamp cable using double end male 
adapter chained to end of cable. 

7. Again turn flexible drive shaft slowly by 
hand. If test lamp bulbs glow alternately bright 
and dim, wiring between drive unit and motor 
unit is good and trouble should be in motor unit. 

8. If test lamp bulbs fail to glow when con¬ 
nected to drive unit, check feed and ground con-: 
nections at drive unit for tight connections, also 
check for broken flexible drive shaft. 
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TACHOMETER DRIVE UNIT WIRING DIAGRAM 
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Figure 5 engine Tachometer Wiring Diagram 
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9, If test lamp bulbs glow when connected 
to drive unit but not when connected at front 
of four-wire cable, make careful check of cable 
for broken wires or loose connections where 
wires attach to sockets. 

Following above procedure will determine 
whether trouble lies in drive unit, four-wire 
cable, or in motor unit. 


NOTE: If tachometer calibration is not sat¬ 
isfactory, tachometer head may be recalibrated 
by an authorized United Motors Service Station. 
Tachometer calibration descrepancies have no 
connection with the 'electric drive unit providing 
the tachometer head and motor unit are not bind¬ 
ing. Binding is indicated by excessive pointer 
fluctuations. 


MOTO-GARD AND TELL-TALE ALARM SYSTEM 

Moto-Gard. and tell-tale alarm system comprises a group of automatic 
electrical devices which prevent damage to engine due to loss of oil pressure 
or excessive coolant temperature by stopping the engine when either of these 
conditions occur. Operation of this system is explained in Operation (Sec. O 
of this manual). Maintenance and repair of units included in Wiring and Mis¬ 
cellaneous Electrical (Sec. 7A of this manual). 


SPECIFICATIONS 


ENGINE DATA 

Modei ... 671LA35 

Bore . a . 1/411 

Stroke. | ‘ ' 5 „ 

Total Displacement - Cu. in. ........ ’ ’425 31 

.Rotation .. Counterclockwise 

Firing Order .............. 1-4-2-6-3-S 

ENGINE STOP SOLENOID 
Ma! ^ e .Delco-Remy 

^ odel .- 0 . 991424 

Max. Volts to Close @ 70 F. . .. 4 0 

Current Consumption @ 12 Volts 
< Am P s -) .,.”‘l 2 *0-13.0/ 

EMERGENCY STOP SOLENOID 

. Delco-Remy 

Model . 001424 


Max. Volts to Close @ 70°F.. 4.0 

Current Consumption @ 12 Volts .... 12.0-13.0 


King Seeley 


OIL PRESSURE GAUGE - 
ON INSTRUMENT PANEL 

Make .. 

Type 

Gauge Unit . 7999-2 

Engine Unit . .. 41500 

Voltage 5 

Range . . - .... -* 0-80 ’ Lbs. 


AC 


ENGINE TACHOMETER 

Make ... 

Modei % . 

Drive Unit...3 567878 

Motor Unit ... 1536658 


SPECIAL TOOLS 


.,» R aiw nCe iS made t0 special t00ls in Uii.s section. These tools, or their 
equivalent are necessary and are recommended to more readily and efficiently 

S C GMC T AT' T c“7*n e .T"*?* “ 5 

f7ot GMC k C 1 Dmsion ' Names and addresses of vendors or manu- 
Sh .° Wn as a refcrence - and since such vendors are the suppliers 
directly Rom “hem? re S ardill S availability, price, etc., should be obtained 


Tool N o, 

1568147 

Vendo r 

AC Spark Plug Division 


Tool Na me 

Electric Speedometer Test Light 

Address 


Flint, Michigan 
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SERVICE BULLETINS 

Service Bulletins are issued, whenever required, supplementing information 
in this section. The information contained in these bulletins should be noted 
in the text and bulletin filed for future reference - Make note of bulletin 
number in space below: 

NOTES 
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Subject 

Engine Mounting 


P<lge 

- r~m 


Subject 
Special Tools 


Related Subjects in Other Sections 


Page 
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Subject ^ 

Clutch". ~f| Subject p 

t-oj' ' ’ ‘ ’ . 119 Transmission ... ~w§7 

(Refer to Diesel Engine Maintenance Manual, Form ‘x-4517)'' 23 ^ 


ENGINE MOUNTING 


.^ iesel ,P°' sver Plant, including engine, clutch 
and transmission is mounted transversely at the 

*?* T . ° f , coach ’ as shown in figure 1. Power 
P ant and accessories are accessible for minor 
service operations through rear and right hand 

reZ ar i m6nt d ° 0rS ’ Trans naission may also be 
removed as a unit, independent of engine, to per¬ 
mit service operations on clutch or transmission. 


Refer to (Sec’s. 5 and 17 of this manual) for 
procedures of the above two units. anUdl ! / or 
Engine compartment switch panel, accessible 
^irough right hand rear compartment door con¬ 
tains starter button, engine stop button starter 

SuTluTl s * ,,ch . a " d “Vrtm » 

„ lit switch. Always shut off starter circuit cut- 
“ , S , wl f ^ before working on engine. This prevents 
accidental starting of engine with starter button 
while working on engine. 7 




■ i i. 


figure I Engine Mountt 


mg 














r • •* f i - > - .y.i. 
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Figvre 2—Power Plant Do/// 


REMOVING POWER PLANT 

Power plant including transmission may be 
removed from vehicle in following manner: Pro- 
cedures outlined are in sequence and should be 
followed in order. Refer to figure 1. 

NOTE: Before proceeding with operations as 
listed, disconnect both battery leads* 

1. Unlock right and left hand and center rear 
doors and transmission inspection door. 

2. Shut off engine compartment starter circuit 
cut-off switch. 

3. Remove center rear door to bumper bolts 
(A). Raise center door and provide a suitable 
means of holding door fully opened. 

4. Remove bumper right hand pin (B) and 
swing bumper outward away from engine. 

5. Unlock engine pan spring at left hand, corner, 
remove bolts and clips at forward edge of pan; 
and remove pan. 

SPECIAL 


6. Drain cooling system. Two drain cocks 
must be opened; one at water pump and one under 
forward radiator water outlet line. 

7. Disconnect oil reservoir, oil line at engine 
balance weight cover, then remove oil reservoir 
from engine front mounting bracket. 

8. Disconnect heater pipes between engine and 
bulkhead; cooling system between engine and radi¬ 
ator; air intake system between blower and mani¬ 
fold, also generator; compressed air system as 
necessary; electrical system; exhaust system; hand 
brake, transmission, clutch, and accelerator control 
rods; fuel lines and speedometer cable; tachometer 
cable if used. 

9. Unscrew propeller shaft 'slip joint (C). 
When engine is removed propeller shaft will sepa¬ 
rate at slip joint. 

10. Remove bumper channel bolts (D) and 

diagonal brace bolts (E). Remove channel and 
braces as an assembly. | 

11. Place special dolly (fig. 2) under engine 

and raise engine sufficiently to relieve pressure; 
on mounting bolts. A 

12. Disconnect engine strut rod eye at strut 

rod bracket (F) on engine. ; ;; 

13. Remove transmission to insulator bolts, 

(G) at right hand corner strut. . , 

14. Remove transmission to engine support' 

bolts (H) at engine right hand support. Also 
battery ground" strap. ; \ 

15. Remove transmission insulator to Iranie j 
bolt nut (I), at bulkhead side of transmission.; 

16. Unhook and drop transmission dust part.; 1 ; 

17. Remove right and left hand engine support 
member to right and left hand strut bolt (]) and? 
allow support member to swing down. 

18. Remove right hand strut to body frame 

bolt and remove strut. . ■ j 

19. Remove bolts (K), attaching engine front; 

support insulator to front support. - • j ;■ 

20. Recheck carefully to be sure that all appaV 
ratus from engine to chassis has been disconnected, 
then withdraw engine through rear of vehicle, 

TOOLS 



Reference is made to special tools in this section. These tools, or their 
equivalent, are necessary and are recommended to more readily and efficiently 
accomplish certain service operations. The tools, however, are not supplied 
by CMC Truck & Coach Division. Names and addresses of vendors or manu¬ 
facturers are shown as a reference, and since such vendors are the suppliers 
of these tools, information regarding availability, price, etc., should be obtained 
directly from them. 


r Tool Noi Name Vendor Code 

|||| CS-T421 ‘ Engine Dolly.. CS 

CS-1926 Engine Overhaul Stand.. CS 

Code Vendors Name ■' Address 

t CS Curtiss Smith Mfg. Co.. Pottstown, Pa. 
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Description and maintenance of the Diesel fnnl 
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‘ d governor are contained in separate mainte¬ 
nance manual for GM Series 71 Diesel Engine. 

fuel oil system maintenance 

It is important that fuel oiWs clean and free 
irom water to assure efficient engine operation. 
When storing and dispensing fuel oils, it should 

and H 3 d HI d f scribed under “Fuel Oil Storage 

and Handling later in this section 
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FUEL .Oil FILTERS 


bra ll on th / mounted t0 a common 

bracket on the engine (fig. i), are provided to 

keep the fuel oil clean and free from water as 
it enters the injectors. Two small filters are 
also provided in each injector 

The primary or lower of the two fuel oil 
liters is a cleanable (edge-type strainer) filter 
and is designed to remove the larger particles 

lrmlt: eign matter and the ^ « -y 

element °f Upper filter is a removable 

element (absorption) type, and is designed tn 

remove all of the solid foreign matter that mil 

have passed through the edge type strainer. 

CARE OF FUEL OIL FILTERS 

oil It TZ n r these filters t0 clean the fuel 
wl 11 1S hi SWy important that they are eivnn 
proper care. Service in the following manner- 


Primaj ry_ Filter ( Cleanahln Type) 

Primary filter (fig, i) must j^* drained fre- 

TTs VolT uL U T a,er «• in the fuel 

, > m ° st llkeI y to accumulate in the filter 

gi Y" ^ 

s -s e-—“eTr & ^ sr% 

Mount of fuel of. be drained from fhfs mte ‘ 
daily, noting the water content (if any) then from 

*»<*"* periods may he 

SSm ocock all) 
ufarly fid' Ythts V 

srxsssz'' v b 

cation u,, fuel tMk wh y ich em wi ; s 

if iank la kept as near full an possible." ' 

rimarv Filter 

in deSCribcd 

Conned ever' h^^aflolW 

allow* nuer £%£** “ Wto “ 0t ,,Ucr «• 

^ ss? B rt:: 

element. “ « 

ket, ’anY l mfoug 1 h l ' S j X) u““”| Clem , OTt gas- 

good condition. gasket, replace if not in 


‘'T. 
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5. Reassemble filter and inspect carefully for 
leaks. Be sure drain cock is closed tightly. 

Se condary Filter Renewable Element Type 

It is recommended that secondary filter (fig. X) 
be drained at same intervals as primary filter. 
Refer to “Primary Filter'* in previous paragraph 
for intervals. 

In addition, to draining the following check 
should be made at intervals of 1500 to 2000 miles 
to determine the condition of the element. This 
check can be made by removing the pipe on the 
outlet side of the filter and installing a pressure 
gauge connected to a “tee." Start engine and note 
pressure on gauge. When the pressure reading is 
reduced to 15 lbs. at 2000 rpm, the element 
should be removed and replaced. Do not open 
the filter except at time of element replacement* 
Replacement usually will be required every 10,000 
miles or 500 hours. DO NOT ATTEMPT TO 
REMOVE AND CLEAN FILTER ELEMENT. 

Replacing Seco n dary Filter Element =j j - 

If periodic check, as described in previous 
paragraph, indicates filter element should be ; 
changed, proceed in the following maimer: .1 

1. Remove drain plug from filter housing and 

allow filter to drain. ; ;j 

2. Loosen cover nut, then lift cover and gas- \ 

ket from filter housing. : j 

3. Lift element from filter housing and did-'! 
card element. 

4. Wash all filter parts with a suitable sol¬ 
vent . '■•■!] 

5. Install new element in housing and install i 

cover, using a new gasket between cover and 1 
housing. Tighten cover nut. Be sure drain plug 
is installed tightly. ;= 

6. CAUTION: After element has been replaced : 
as instructed above, loosen, but do not remove, the 
square headed plug at top of filter for air vent. • 
Loosen it just enough to allow air to escape. 
THEN, run the engine until fuel oil comes out of ; 
this vent in a solid stream. NEXT, tighten the ailr ;: 
vent plug securely. Check the filter connections 
and oil lines for leaks and tighten if necessary. 1 
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FUEL OIL SPECIFICATIONS 


selection of fu d is an important factor in Diesel operation Selection 
of fuel oil wm Sfd t° f thG Character5stics ^ at govern quality and suitability 
oil of SI following specifications” 0 Use 


PR0PERTY • REQUIREMENTS 

Cetane Number.. 45 Minimum _ 

Pour Point. " 

Volatility — 

Initial Condensed . . , . . 

90% Condensed , ,.. 

End Point or final Boiling Point 
S. U. Viscosity, 100°F 


♦A.S.T.M, 

D 612 
D 97 


METHOD 


Max, 10 F„ Below lowest expected temp, 

320^F, Minimum (Note 1) 

500 o F, Maximum (Note 3) 

F ‘ (Note 3). D 158 (Note 2). 


30 m - 4Q* 

Water and Sediment. ...AC! 0.05% Maximum ' E !! .’.'!!!'.. ' „ l* 5 Md D 446 

. D 482 

. D 93 

• -. D 129 

Alkali or Mineral Acids . . . !. SraT ReSlduum .. • • • D 189 

o^r. ::::::: d 6 63 or D 66 4 


ri . c , D . . • • * - Maximum 

Plash Point .. 120°F. Minimum 

oa u P'^ 1 • .. 0.5% Maximum 

Corrosive Sulphur . Pass Test 


NOte 1 ' A ndcr a severe condit L ons in hot weather may necessitate specifying 

initial condensed point of 335 F. minimum, in order to prevent occurrencf 
of vapor lock and irregular idling. oucuirence 

Note 2 - If kerosene or similar fuel is used, method t> 86 applies. 

Note 3 - Where fuel as recommended is not available, fuel not exceeding the following 
point of S 6 S ^F. St 90% 31 maXimUm e00°F. and maximum end 

Note 4 - Test should be conducted at 212°F. instead of 122°F/ 

•American Society for Testing Materials 


TP 3277 


! !if i 




FUEL OIL STORAGE AND HANDLING 

It is important that extreme care be exerciser! in thn . 

of Diesel fuel oil. Absolute cleanliness w h ! k * h handhn g 211(1 storage 

oil is essential ,0 satisfactory o^aon S f S '" oe Water ln ,he f “* 

requtef marapproxinlaiefy “eve^ten’ divsT!° f dispensin & 
portion of storage tank to remove fh hai ) d pUmp be mserted in lowest 

layouts will havea SLS coZZn on^ST ^ T** ^ ^ Some 
hand pump will not be needed. ' ° r ren * ov ‘ U of dirt and water and 

filtering ^rran^enfent'^t is^iecessar - 0 d T'! n£ without the benefit of the above 
to assure absolute cleanliness n ^ ]!t. e ) x - treme caution be used in handling 

can be screwed or otherwise properly attached b to P Jhe * fu^ f PUmp which 
should -be equipped with a trood fut Ar tt-V i , the fuei outlet hole * Pump 
and claimed or replaced. ’ whlch c ” be .«»ove<l 

whe“ iot a ‘r .’Sr* 1 ' 10 l>rOVkle 1 "“*•* dust cover for end of p um p hose 
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ACCELERATOR AMD 

■i hand throttle 

■ Accelerator pedal is connected to governor 
by means of rods, linkage and return r springs/ 
Adjustable yokes are provided at .front and re a/ 
end of control rod and at crosshaft at front 
end of engine, to adjust length »'pf rods. 

Whenever engine is stopped, accelerator pedal 
must be pressed to release injector racks from 
“No Fuel” position before engine will start. 

A ratchet type hand throttle is connected^ to 
accelerator linkage, as shown in figure 2, 'for 
convenience of operator. Refer to Operation (Sec. 
0, of this manual) for instructions on how to 
operate hand throttle. 

FUEL TANK AND LINES 

Front and rear fuel tanks are mounted before 
and after rear axle as illustx'ated in figure 3. 
Tanks are filled separately through filler' necks 
extending to right hand side of body. ' 

Fuel feed and return lines are special metal 


tubing and flexible hose. Metal lines are protected 
where necessary with loom and are securely 
clipped in place. 

A selector valve, connected into the fuel lines 
as shown' in ffgure 3, permits the fuel supply to 
be taken from either or both tanks. Selector 
valve is, mounted at forward right hand Side of ■ 
engine compartment and is accessible through 
transmission inspection door. 

i 

INSPECTION 

Tank mountings and line connections should 
be checked regularly and tightened if necessary. 

Fuel lines should be checked periodically for 
distortion or fractures and repaired before leaks 
occur, 

AIR INTAKE AND CLEANERS, 

Air foj engine is taken in through louvered 
openings at right and left rear corners of body, 
Ai|' passes through compartment at rear of rear 
seat into silencer then through air cleaners to 
engine blower as shown in figure 4, 

$ 1 :i ' 

AIR CLEANER 

Three heavy duty oil bath air cleaners are 
mounted to manifold located at bottom of silencer 
through engine compartment doors. Cross section, 
of air cleaner is? shown in figure 5, i ; 

OPERATION : j • 

Following description of air cleaner operation i 
shows clearly the necessity of periodic cleaning. 

1, Assuming that air cleaner elements have 

just been cleaned and dipped in oil, and sumps 
filled with oil to preper level, operation is as 
follows: When engine starts, air is drawn info 
cleaners as illustrated in figure 4. Until speed 
of engine reaches about 100 rpm velocity of air 
is not sufficient to agitate pool of oil in sumps* 
but sudden reversal and impact of air stream AviU 
divert larger particles of dirt into sumps, and ' 
finer particles will be filtered out by oil wetted 
mesh. i 

2, As engine speed increases, velocity of air 

agitates pool of oil, and saturating spray is di¬ 
rected on mesh. Impact and reversal of air stream 
still throws off larger particles and oil sprayed 
mesh filters out- remaining dirt. f 

3, As dirt is filtered out of air and settlds 
into sump, oil in sump becomes thicker until it 
assumes consistency of wet cement if cleaned i 
i S'not serviced soon enough. Tills thick subs tuned ^ 
is sprayed into lower part of mesh until solid! 
mass is formed clogging lower portion so that 
airflow becomes restricted. Up^er part of mesh I 
soon dries out and particles of dirt are drawn * 
through blower,. 
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When consideration is given to the volume of 
air taken in by cleaner and amount of dirt present 
in average road air, importance of air cleaner 
maintenance may well be realized. 

Conservative estimate of the amount of dirt 
taken into an air cleaner during a thousand mile 
operation may be 1/2 to 1-1/2 . pounds. This 
quantity may vary more or less in different local¬ 
ities. In many localities, sand and fine abrasives 
are present in air. 

When air cleaner is loaded and dirty, and is 
used past its saturation point, some of tins fine 
abrasive will get past cleaner and considerably 
damage pistons, cylinder walls and bearings. 

% 

SERVICING AIR CLEANERS 

Importance of keeping air cleaners in proper 
condition should be impressed on those responsible 
for mechanical upkeep of engine* 

Air cleaners are used to keep road dust out 
of engine. This dust is loaded with minute part—* 
icles of abrasive which, if permitted to enter 
engine, will cause rapid wear of cylinder walls, 
pistons and rings; with resultant loss of power 
and increase of oil and fuel consumption. 

Unless air cleaners are cleaned periodically 
as service conditions require, they will not function 


properly, and in some instances, actually aggravate 
the condition which they are designed to prevent. 
If air cleaner is allowed to become clogged with 
dirt, and left in that condition, flow of air to 
blower will be restricted, thus causing increased 
fuel consumption, engine heating up, crankcase 
dilution, and otherwise alfecting performance of 
engine. 

For those reasons, air cleaner must be cleaned 
at regular intervals, at least every 1,000 miles 
or more often if conditions warrant. Under adverse 
conditions or extensive operation on dusty or 
sandy roads, units should be cleaned every day 
or at least every 200 miles. 

Air cleaners ; on vehicles operating in dust 
storm areas should be cleaned immediately after 
such storms occur. 

CLEANING AIR CLEANER 

Oil bath air cleaner must be cleaned in the 
following manner: 

1. Loosen the two retaining clamps (one on 
each side) that retain the oil sump assembly to 
air cleaner outer shell. Remove sump. 

2. Remove filter element .from inner shell. 

3. Clean filter element by plunging in clean 
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gasoline or other suitable cleaning fluid until 
entirely clean. 

4. Allow element to dry. DO NOT BLOW 
dry WITH COMPRESSED Am. 

5. Clean out oil sump thoroughly then fill it 
to proper level with clean engine oil as shown 
in Lubrication (Sec. 13 of this manual). In the 
event oil becomes congealed due to cold weather, 
flush and refill with a lighter oil. 

6 . Air passage between inner and outer cleaner 
shell may be cleaned by removing attaching screws 
at cleaner manifold. 

7. Assemble parts to cleaner by placing filter 
element in position in inner cleaner shell, then 
sump with oil at proper level into position on 
outer cleaner shell. 

Engage clamp securing sump to outer shell 
to complete assembly. NOTE: Seal between sump 
and outer cleaner shell must be in good condition 
to seal air tight. 

■ FUEL INJECTORS 

For information on fuel injectors refer to 
Diesel Engine Maintenance Manual (Form X-4517). 
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Figure S—Sectional View of Air Cleaner 
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1 Governor Housing 

2 Plunger and Spring 

Housing 

3 Governor High Speed 

Spring 

4 Idling Speed Adjusting 

Screw 

5 Adjusting Screw Lock 

6 Plunger 

7 Spring 

8 Adjusting Nut 

9 Lock Nut 

10 Cable Assembly 

11 Transmission Cover 


Nut 


H 13 15 


12 Cable Guide 

13 Control Lever 

M 3rd and 4th Speed 
Shift Shaft 

15 Control Lever Eye Bolt 

16 Transmission Seal Assembly 

17 Governor Seal Assembly 

18 Plunger Position 

(Transmission in 4th Gear) 

19 Plunger Position 

(Transmission in Neutral 
or 3rd Gear) 

20 Lock Nut 
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Figure 6- Duo-Speed Governor Control Adjustment 























FUEL PUMP 

For information on fuel pump refer to Diesel 
Engine Maintenance Manual (Form X-4517). 

GOVERNOR 

For information on governor proper, refer to 
Diesel Engine Maintenance Manual (Form X-4517). 
However, vehicles covered by this manual are 
equipped with a Duo-Speed governor control which 
works in conjunction with governor proper. For 
description and adjustment of Duo-Speed governor 
control see following paragraph. Refer to “Spec¬ 
ifications” at end of this, section for maximum 
allowable engine rpm. 

DUO-SPEED GOVERNOR CONTROL 

Duo-speed governor control provides two stages 
of engine governed speed depending upon trans¬ 
mission gear selected. With this arrangement, 
increased engine speed is provided when vehicle 
is being operated in lower transmission gears 
where full power may be required. Refer to 
“Specifications” at end of this section for engine 
governed speeds. 

Luo-speed governor control consists essentially 
of a flexible control cable connecting transmis¬ 
sion shifting mechanism with Duo-speed governor 
plunger and spring as shown in figure 6. 

When vehicle is operated in 1st, 2nd, or 3rd 
gear, Duo-speed governor spring (fig. 6) supple¬ 
ments high speed spring in governor proper, there¬ 


by permitting increased engine speed. As trans¬ 
mission is shifted into 4th gear, control cable 
moves plunger outward overruling action of the 
spring which allows governor to operate in regular 
manner* 

ADJUSTMENT 

Two adjustments are provided on Duo-speed 
governor control and may be accomplished as 
follows: 

CONTROL CABLE ADJUSTMENT 

In the event cable has been disconnected from 
transmission lever it may be readjusted in fol¬ 
io v/ing manner: 

1. With transmission in neutral, push control 
cable into conduit until cable end seats in plunger 
(do not compress spring), then pull cable out 
3/8 inch and secure to transmission lever with 
eye bolt 

2. Install covers at transmission and Duo-spee<J 
adapter, then seal as shown in figure 6. 

PLUNGER AND SPRING ADJUSTMENT (Fig. 6)| 

1 . With transmission in neutral, screw adjusting 
nut “8” in or out as necessary to obtain engine 
speed of 2100 rpm - no load. 

2. With transmission in 4th gear, accelerate 
engine to full throttle and check to make certain 
there is clearance between Duo-speed governor 
plunger and engine governor idling adjusting screw 
lock nut “5”. 

3. Tighten lock nuts “9” and “20” then install 
adapter cover and seal as shown. 


SPECIFICATIONS 

FUEL FILTER 
Primary (Lower) 

Make ...*. 

Type .. • • • 

Secondary (Upper) 


[!■ I . Make .. AC 

!i Type ..*.. T2 

;:] AIR CLEANERS 

. 1 Make .. ....* . » .. AC 

i Type .. . . ... OiL Bath 



FUEL TANK 
Capacity (Gals.) 
Front . . . . . 


GOVERNOR 

Maximum Allowable Engine RPM (No Load) 

1st, 2nd, and 3rd Gear. 

4th Gear « .... 


Approx. 83.5 
.39.5 


2100 

1340 





































| Item 
No, 

Description 

Lub. 

Period 

(Miles) 

Item 

No. 

Description 


Lub. 

Period 

(Miles) 

Item 

No. 

- -*----— _ 

Description 

Lu b. 
Period 
(Miles) 

1 

2 

3 

4 

5 

6 
i -i 
t 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Engine 

Engine Auxiliary Oil Tank 

Oil Filter 

Oil Strainer 

Clutch Pedal Cross Shaft 

Steering Bevel Gear Housing 

Steering Gear Housing 

Steering Dra*g Link Ends 

Steering Tie Rods Ends 

Steering Knuckles 

Spring Pins - F. & R. 

Spring Shackles ~ F. & R. 

Spring Center Bolts - F. & R. 

Brake Camshafts - F. & R. 

Sway Bar Bushings 

Control Rod Bell Cranks 

Daily 

Daily 

'1,50 0 
1,500 
1,500 

S 1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

2? 

28 

29 

. 30 
'31 

32 

Motor Mount Brackets 

Prop. Shaft "U" Joints 

Prop. Shaft Slip Joint 

Hand Brake Anchor Pin 

Fan Pulley Bearing 

Fan Idler Pulley 

Clutch Release Shaft Ends 

Hand Brake Bell Crank Idler 

Control Rod Linkage 

Door Hinges 

Clutch Release Bearing 

Generator Air Cleaner 

Blower Air Cleaner 

Generator 

Steering Shaft "U” Joints 

Steering Shaft Slip Joint 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

1,500 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

Battery Terminals 

Destination Sign Cranks 

Roller & Wedge Rods (Spare Tire Comfy 
Starter 

Clutch Pilot Bearing 

Shutter Air Filter 
|Shutter Thermostat 

Slack Adjusters - F. & R, 

Brake Shoe Anchor Pins - F. & R. 
Shock Absorber (Front) 

Brake Cam & Shoe Rollers F. & R. 
Wheel Bearings - F. & R. 

Rear Axle Differential (1111) 

T rans mission 

1,500 
1,500 
.) 1,500 
3,000 
3,000 
3,000 
3,000 
1.5,000 
! 15,000 
15,000 
15,000 
15,000 
15,000 
15,000 
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NOTE: Reference should be made to back of this chart and to the notes 
in the Lubrication section of this manual. 
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THE RIGHT LUBRICANT*AT THE RIGHT PLACE*AT THE RIGHT TIME 

This Pace Teels WHAT LUBRICANT TO USE and HOW MUCH Or It To Apply 


Special information regarding Lubricant will be found in Lubrication section 
under “Lubrication Notes” as indicated in following right hand column. 


1 

ITEMS TO BE LUBRICATED 

WHAT LUBRICANT TO USE 


See 

Same as listed on Lubrication Chart 

Refer to Lub. Specifications ] 

CAPACITY 

Note 

_Nat 

Name 

Sym. 

Remarks 

OR METHOD 

No, 

1 

Engine 

E 

'Keep to “Fun" Mark 

15 Qts, 

1 1 

2 

Engine Auxiliary Oil Tank 

E 

Fill 

f2 Qts. 

I 

3 

Oil Filter 

E 

Replace Element at Engine 






Drain 


1 

4 

Oil Strainer 

E 

Clean at Engine Drain 


I 

5 

Clutch Pe3aT~Cross Shaft 

C 

One Fitting 

Pressure Gun 

4 

6 

Steering Bevel Gear Housing 

ES 

One Fitting 

Pressure Gun 

2 

?. 

Steering Gear Housing 

ES 

To Level of Filler Plug 

Pump Gun 

2 

a 

Steering Drag Link Ends 

C 

One Fitting Each End 

Pressure Gun 

4 

9 

Steering Tie Rods Ends 

c 

One Fitting Each End 

Pressure Gun 

4 

10 

Steering Knuckles 

c 

Two Fittings Each Side 

Pressure Gun 

4 

n 

Spring Pins - F. & R. 

c 

Two Fittings Each Side 

Pressure Gun 

4 

ir 

Spring Shackles - F, & R, 

c 

Four Fittings Each Side 

Pressure Gun 

r~ 4 

13 

Spring Center Bolts - F. & R. 

c 

One Fitting Each Spring 

Pressure Gun 

4 

14 

Brake Camshafts - F, & R. 

c 

1 Front - 2 Rear 

Pressure Gun 

"TT"" 

15 

Sway Bar Bushings and Links 

S12 

Apply 

Brush or Spray 

10 

16 

Control Rod Bell Cranks 

C 

Three Fittings at Bulkhead 

Pressure Gun 

4 

17 

Motor Mount Brackets 

C 

Two Fittings 

Pressure Gun 

4 

18 

Prop, Shaft *U* Joints 

G 

One Fitting Each Joint 

Pressure Gun 

3 

19 

Prop, Shaft Slip Joint 

C 

One Fitting 

Pressure Gun 

t~ 

20 

Hand Brake Anchor Pin 

C 

One Fitting 

Pressure Gun 

4 

21 

jfan Pulley Bearing 

S2I 

One Fitting 

Pressure Gun 

5 

22 

Fan Idler Pulley 

sir 

One Fitting 

Pressure Gun 

5 

23 

Clutch Release Shaft Ends 

c 

One Fitting Each End 

Pressure Gun, 






Sparingly 

4 

i >A 

Hand Brake Bell Crank Idler 

i~.. .. .. 

c 

One Fitting 

Pressure Gun 

~T~ 

25 

Control Rod Linkage 

E 

Brush or Spray 

Apply 

I 

26 

Door Hinges 

E 

Apply 

Gjlcan 

I 

27 

Clutch Release Bearing 

S2 

Grease Cup 

One Turn Down 

5 

28 

Generator Air Cleaner 

eT“1 

Wash £ Dip in Light Oil 

Allow to Drain 

1 

29 

Blower Air Cleaners 

£ 1 

Keep to Full Mark 

2 Qts. Each 

1 

30 

Generator 

S2 

Two Grease Cups 

Keep Filled 

5 

31 

Steering Shaft Joints 

G 

One Fitting Each Joint 

Pressure Gun 

3 

32 

Steering Shaft Slip Joint 

C “ 

Fill 

Pump Gun 

4 

~ 33 

•Battery Terminals 

S3 

Keep Coated 

lApply 

6 


Destination Sign Cranks 

C 

Sparingly 

Apply 

4 

35 

Roller & Wedge Rods 






(Spare Tire Compt,) 

E 

Apply 

Oilcan 

1 

36 

Starter 

E 

Three Oil Cups 

Oilcan 

1 

37 

Clutch Pilot Bearing 

S2 

Through Temporary Fitting 






in Flywheel 

Sparingly Hand Gun 

5 

38 

Shutter Air Filter 

S13 

Remove Plug-Inject Fluid 

1 Oz, 

11 

‘ 39 

Shutter Thermostat 

S10 

Disconnect Inlet Line Inject 






Fluid 

1 Oz. 

9 

40 

Slack Adjusters 

~C 

Through Temporary Fittings 

Pressure Gun 

4 

41 

Brake Shoe Anchor Pins - 




-n- — “T..VA- 


F, & R. 

S2 

Through Temporary Fittings 

Sparingly Hand Gun 

* 5 

42 

Shock Absorber (Front) 

S6 

Keep Filled 

Fluid Gun 

8 

43 

Brake Cam & Shoe Rollers - 






F. & R. 

S5 

Apply 

Sparingly 

7 

44 

Wheel Bearings F, £ R. 

S2” 

Hand Pack or Use Lubricator 






Do Not Use Pressure Gun 


5 

45 

Rear Axle Differential (fill) 

G 

Fill to Level of Filler Plug 


3 

46 

Trans mission 

ES 

To Level Mark on Dip Stick 


2 


The Following Items 

Require Lubrication At Time of 

Assembly 









Water Pump Bearings 


Sealed Type 

Pre-Lubricated 

• m.. .-ivl. m.-i in- t_t. 


Control Rod Support Bearings 

E 


At Assembly 

1 


Shutter Linkage 

E 

At Joints Only 

Sparingly 

1 


Steering Column Upper Bearing 

S2 

Hand Pack 

As Required 

5 


Clutch Shaft Splines 

S5 

Apply Evenly 

Sparingly 

7 
















E 


ENGINE OIL 


Engine oils of highest quality should he used. 
The oils available vary in lubricating qualities 
and stability. A highly refined petroleum oil con¬ 
taining adequate amounts of suitable additives such 
as oxidation inhibitors and detergent-dispersant 
additives is essential for satisfactory performance 
in heavy duty service. Refer to Note No. 1. 

ENGINE OIL-SPECIAL 

Oil selected must be a good quality highly 
refined S.A.E. 50 oil, such as aviation grade engine 
oil. NOTE: Where aviation type engine oil is 
not available, S.A.E. 50 Heavy Duty engine oil 
having oxidation resistance, detergent-dispersant 
and anti-foam characteristics may be used as 
optional lubricant. Refer to Note No. 2. 

GEAR OIL 

Straight mineral gear oil of best quality and 
stability free from foreign substances, and having 
ability to form a protecting film of oil between 
the meshing teeth should be used at all times* 
Refer to Note No* 3* 

Q CHASSIS LUBRICANT 

Chassis Lubricant should be a high grade 
calcium or aluminum soap pressure gun grease. 
Sodium soap grease may be used as chassis lu¬ 
bricant, but more frequent application may be re¬ 
quired during wet weather. Refer to Note No. 4. 


15% SODIUM SOAP GREASE 



A short fibre non-fluid grease containin 
approximately 15% sodium soap, ' and having 
high melting point. Refer to Note No. 5. 

Q PETROLEUM JELLY 

Petroleum jelly or petrolatum. Refer to 
Note No. 6. 

Q GRAPHITE GREASE 

A high temperature grease containing graph¬ 
ite, or other inert materials. Refer to Note 7. 



SHOCK ABSORBER FLUID 


A special shock absorber fluid should be 
used whenever additional fluid is necessary. Re¬ 
fer to Note No. 8, 


DENATURED ALCOHOL 

A good grade of commercial denatured al¬ 
cohol, Refer to Note No. 9. 


HYDRAULIC BRAKE FLUID 


Hydraulic brake fluid should be Delco-Super 
#9 or #10 or Wagner Lockheed #21-11. Refer to 
Note No, 10. 


(Srf3^ AIR FILTER FLUID 

Special Kysor air filter fluid should be used. 
Refer to Note No. 11. 


b£> ctt 










Contents of This Section 


Lubrication Chart 
Lubrication Notes 


Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 

Note 

No. 


1 Engine Oil (Symbol-" e” on Chart)... 

2 Engine Oil - Special (Symbol "ES” on Chart) . 

3 Gear Oil (Symbol "g” on Chart).. 

4 Chassis Grease (Symbol “c” on Chart) .. 

5 35% Sodium Soap Grease (Symbol f< S 2 ” on Chart). 

6 Petroleum Jelly (Symbol “S 3 ” on Chart). 

7 Graphite Grease (Symbol "S 3 ” on Chart). 

8 Shock Absorber Fluid (Symbol "S 6 ” on Chart) ....... 

9 Denatured Alcohol (Symbol “S 10 ” on Chart) . 

10 Hydraulic Brake Fluid (Symbol “S 12 " on Chart).. 

11 Aii Filter Fluid (Symbol “S 1 ^” 0 n Chart).. 


Page 

209 
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212 
212 
213 
213 

213 

214 
214 
214 
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Related Subjects in Other Sections 

Refer to All Sections in Manual for Design and. Maintenance Information. 


It is essential that care be exercised in the 
purchase and application of lubricants. 

-• The application of the right lubricant in the 
right place and at the right time will greatly 
reduce the actual cost of transportation delivered. 

THE RIGHT LUBRICANT 

In your selection of the proper brand of oil 
it is desirable to consider the reputation of the 
refiner or marketer. He is responsible for the 
quality of this product and his reputation is the 
vehicle owner s best indication of quality. 

THE RIGHT PLACE 

Lubrication fittings or accessible lubrication 
mints have been incorporated on all mechanical 
mits of the vehicle, where lubrication is needed. 


THE RIGHT TIME 

Intervals at which various points on the chas¬ 
sis should receive attention are indicated on lu¬ 
brication chart. Intervals are based upon actual 
experience and tests, as well as careful con¬ 
sideration of design and purpose of parts to be 
lubricated. 

HOW TO USE THIS LUBRICATION SECTION 

Select the lubrication chart applying to the 
vehicle to be serviced. This chart will locate 
the lubrication points, indicate the type (or sym¬ 
bol) of lubricant, give the recommended mileage 
intervals, and refer to the correct instruction 
note for each item. Instruction notes should 
be read and followed carefully when applying 
lubricant. 
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LUBRICATION 




LUBRICATION NOTES 


These notes, which correspond to numbers 
placed opposite the (right hand column) lubrication 
items on lubrication charts, include explanation 
of lubrication symbols, special lubrication in¬ 


structions and references to detailed instructions 
in other sections of this manual. Use these notes 
in conjunction with the lubrication chart. 


NOTE NO, 1 ENGINE OIL 

(See Symbol E on Chart) 


TYPES OF OIL 

Crankcase oils in service, unless protected 
against oxidation, may form sludge and varnish 
and under some conditions corrosive acids. 

To minimize the formation of these harmful 
decomposition products and to supply the type of 
oil best suited for the different operating con¬ 
ditions, the oil industry markets several types 
of crankcase oils. These types are defined by 
the General Committee, Division of Marketing of 
the American Petroleum Institute as follows; 

“REGULAR MOTOR OIL, this term shall be used 
to designate a straight mineral oil. Oils of this 
type are generally suitable for use in internal 
combustion engines under moderate operating con¬ 
ditions. M 


light service conditions and passenger car engines. 
However, this type of oil is not recommended , 
for Diesel engines used in vehicles covered by I 
this manual. 


The Premium motor oils can be used in gas¬ 
oline engines in commercial service where ,op¬ 
erating conditions are normal or average. 


The Heavy Duty motor oils are recommended 
for use TiTan”' heavy duty commercial service 
gasoline engines and must be used in Diesel en¬ 
gines covered by this manual. The heavy duty 
motor oils contain detergent-dispersant compounds 
which tend to hold in suspension the foreign con¬ 
taminants which are then drained with the oil .'.at 
oil change periods. : | 


“PREMIUM MOTOR OIL, this term shall be used 
to designate an oil having proved oxidation sta¬ 
bility and bearing corrosion preventive properties. 
Oils of this type are generally suitable for use 
in internal combustion engines where operating 
conditions are such that regular oils do not give 
satisfactory service/' 

“HEAVY DUTY MOTOR OIL, this term shall 
designate an oil having oxidation stability, bearing 
corrosion preventive properties, and detergent- 
dispersant characteristics. Oils of this type are 
generally suitable for use in both High Speed 
Diesel and Gasoline Engines under heavy duty 
service conditions/' 

RECOMMENDED TYPE OF OIL 

In heavy duty commercial service the crank¬ 
case oil usually operates at a much higher tem¬ 
perature than in. Light duty service and conse¬ 
quently is more subject to deterioration. Varnish 
on the pistons, valve stems and tappets causes 
sluggish operation of the engine. Sludge will 
eventually clog the oil pump screen, oil passages 
and oil control rings. 

The Regular or straight mineral motor oils, 
are generally used under normal driving conditions 
in some light commercial vehicles under very 


S.A.E. VISCOSITY NUMBERS 

The S.A.E. viscosity numbers constitute a clas¬ 
sification of lubricants in terms of viscosity or 
fluidity, but with no reference to any other char¬ 
acteristics or properties. i : 

The S.A.E.viscosity numbers have been adopted 
by practically all oil companies, and no difficulty 
should be. experienced in obtaining the proper 
viscosity grade in the different types of engine 
oils to meet seasonal requirements. 

Successful operation of Diesel engine requires 
the careful selection of a Heavy Duty detergents 
dispersant type lubricating oil. The oil must/be 
the Heavy Duty type which has proved oxidation 
stability, bearing corrosion preventive properties 
and detergent-dispersant characteristics. Heavy ;■ 
Duty oils pick up and suspend fine particles : of 
undesirable matter, thereby preventing their for- 
mat ion on engine internal surfaces. These con¬ 
taminants are then drained off at time of oil : 
change. \ 

Use S.A.E. 30 engine oil for all normal oper¬ 
ating conditions except; when temperatures con¬ 
sistently below +20°F. are encountered. Where 
prolonged engine exposure to temperatures below 
freezing is unavoidable use of 20W between +20?F. 
and 0°F. or 1QW below 0°F. is suggested; to 
facilitate cold starting. 

Check oil level daily; keep to “full” mark 
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on dip stick. .When oil filter element is renewed, 
oil stiamei cleaned, or oil changed, engine should 
be run after filling and oil level rechecked. 

draining 

The frequency with which crankcase oil must 
be changed depends upon the type and quality of 
oil used, the type or severity of operation, and 
the condition of the engine. It is therefore im¬ 
possible to make a general recommendation con¬ 
cerning mileage intervals between oil changes. 
The oil should be changed often enough to keep 
it nonabrasive and noncorrosive. Oil changing is 
closely related to filter element and air cleaner 
element cleaning and changing, the frequency of 
which also depends upon the condition of oper¬ 
ation mentioned above. 

Laboratory tests of oil drained from the en¬ 
gine, conducted by the oil supplier of by another 
suitable laboratory should be helpful in determin¬ 
ing the greatest advisable interval between oil 
and filter element changes for your operation. 
Whether such tests are conducted or not, your 
oil supplier should be able to recommend suit¬ 
able oil change periods for his oil in your op¬ 
eration. 

; ^ 4 RESERVE OIL TANK 

Reserve oil tank serves as a reservoir of 
en Siue f° r replenishing oil supply in engine 
crankcase. Refer to Operation (Sec. O of this 
manual) for complete instructions. 

CHANGING TYPE OF OIL 

u some instances operators may be using 
Regular or “Premium” engine oils instead of 
the recommended “Heavy Duty” oil. If this is 
the case the following procedure is recommended 
when Heavy Duty” type engine oil is first used. 
The engine should not be run for more than 24 
hours on the new oil, then drained and crankcase 
refilled. This prevents any dangerous obstruction 
of oil pump intake screen or oil strainer by any 
previously formed oxidation deposits which might 
be loosened by purging action of oil. The second 
crankcase filling should be drained out after run- 
ning 40 hours, at which time oil fiite.r element 
should be renewed. Following these two oil changes 
the previousl}' recommended or newly established 
oil' drain periods can be followed. 

OIL STRAINER 

Whenever engine oil is drained the oil strainer 


LUBRICATION 

element and strainer should be cleaned. Wash 
inner and outer surfaces of element and strainer 
in suitable cleaning solvent. A fine bristle (not 
wire) brush is satisfactory for cleaning. 

OIL FILTER 

Whenever engine oil is drained the oil filter 
element should be changed and filter cleaned. 
Filter element changing and cleaning filter should 
remove ail accumulations of sludge and harmful 
abrasives that might otherwise contaminate the 
clean oil. 

AIR CLEANERS (BLOWER) 

Keep oil level in air cleaners to “full” mark. 
At intervals recommended on lubrication chart," 
or more often if conditions warrant, clean and 
refill. Use the same grade and type of oil as 
used in crankcase. 

GENERATOR AIR CLEANER (Oil Wetted Type) 
At intervals recommended on lubrication chart 
or more often if conditions warrant, remove and 
clean in cleaning solvent. Dry thoroughly. Use 
light grade oil to wet mesh element, then allow 
excess oil to drain off before installing. 

STARTING MOTOR 

At intervals recommended on lubrication chart 
apply S.A.E. 20 engine oil at three oilers. 

DOOR HINGES 

At intervals recommended on lubrication chart, 
door hinges and operating mechanism should be 
lubricated with light engine oil. Operate door 
after lubricating to permit oil reaching friction 
points. 

SHUTTER LINKAGE 

As recommended on lubrication chart, radiator 
shutter linkage should be lubricated only when 
linkage is new. 

LINKAGE 

At all linkage joints and clevis pins apply 
oil with brush, spray or hand oil can. 

ROLLERS AND WEDGE RODS (Spare Tire 
Compartment) 

At intervals recommended on lubrication cliart 
apply engine oil to rollers and wedge rods. Refer 
to Body (Sec. 3B of this manual) for location 
and accessibility. 
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NOTE NO. 2 ENGINE OIL - SPECIAL 

(See Symbol ES on Chart) 

Drain only while transmission is warm. NOTE: 
Do not use extreme pressure or hypoid lubricants 
in transmission. 

STEERING BEVEL GEAR HOUSING 

Use pressure gun on fitting and apply until 
grease appears at overflow tube. 

STEERING GEAR HOUSING 

Remove filler plug. Use pump gun and apply 
until lubricant is up to level of filler plug. In¬ 
stall filler plug. 

NOTE NO. 3 GEAR OIL if 

(See Symbol G on Chart) 

operation. Use S.A.E. 90 gear oil for winter 
and S.A.E. 140 for summer. 

PROPELLER SHAFT UNIVERSAL JOINT 

Use pressure gun at fitting and apply until 
lubricant is visible at relief vaive. Use S.A.E. 146 
gear oil for summer, and S.A.E. 90 during winter. 

STEERING SHAFT UNIVERSAL JOINTS 

Universal joints are not provided with relief 
valves. Lubricant until lubricant appears around 
journals, 

: i 

NOTE NO. 4 CHASSIS LUBRICANT uf 

(See Symbol C on Chart) 

Chassis lubricant should be a high grade ca.l- M 
cium or aluminum soap pressure gun lubricant.! 
Sodium soap grease may be used as chassis lvhX 
ricant, but more frequent application may be re¬ 
quired during wet weather. . J, 



Chassis lubricant should be used at all points 
indicated by symbol “c” on lubrication chart. 

All pressure gun lubrication points must be 
clean before applying gun. Replace all broken 
or missing fittings. Apply sufficient lubricant to 
thoroughly lubricate entire bushing or bearing. 


Use gear oil of best quality. Oils undergo 
■ chemical changes at high temperature with thick- 

. ening as the result. This instability, which should 

not be confused with viscosity (body), may produce 
is too .thick for adequate lubrication, 
uoar oils most resistant to thickening are filtered 
steam refined cylinder stock or bright stocks. 

REAR AXLE 

; Keep lubricant to level of filler plug. Drain 

and refill at least every 15,000 miles. Drain 
i while axle is warm, preferably immediately after 


The type of oil, indicated by symbol “ES,” 
must be carefully selected, as ordinary engine 
and gear oils are not satisfactory. Oil must be 
of good quality S.A.E. 50 such as aviation grade 
engine oil. NOTE: Where aviation type of engine 
oil is not available, S.A.E. 50 Heavy Duty engine 
oil having detergent-dispersant properties, oxida¬ 
tion resistance, and anti-foam characteristics may 
be used as optional lubricant. 

TRANSMISSION 

Keep lubricant to “full” mark on dip stick. 
Drain and refill .at least every 15,000 miles. 
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NOTE NO. 5 15% SODIUM SOAP GREASE 

(See Symbol S2 on Chart) 


A short fibre non-fluid sodium soap (approxi¬ 
mately 15%) grease having a high melting point. 

GENERATOR 

Turn cups down at intervals specified. Re¬ 
fill cups' when empty. 

CLUTCH RELEASE BEARING 

Turn handle down one turn, or until cup be¬ 
gins to turn hard indicating that lubricant is under 
pressure. Refill cup when empty. 

WHEEL BEARINGS 

Remove wheel bearings as instructed in Hubs 
and Bearings (Sec. 19A of this manual). Wash 
bearings, hub and spindle in cleaning solvent. 
Inspect hub and bearings. Coat spindle and inside 
of hub with thin coat (approximately 1/8" thick) 
of grease to prevent rusting. Lubricate bearings 
thoroughly, using a lubricator or by hand pack 
method. Be sure lubricant reaches into all spaces 
of the bearing. DO NOT FILL HUB. Reinstall 
and adjust bearings as directed in "Hubs and 
Bearings” (Sec. 19A of tMs manual). 


CLUTCH PILOT BEARING 

Rotate flywheel until plug appears at opening 
in flywheel. Remove plug and install temporary 
fitting. Use hand pressure gun to apply lubricant 
sparingly. Remove fitting and replace plug. 

BRAKE SHOE ANCHOR PINS 

Remove plugs, install temporary fittings. Use 
pressure gun, apply lubricant sparingly. Remove 
temporary fittings and replace, plugs. 

FAN PULLEY BEARING 

At intervals indicated on lubrication charts 
apply specified lubricant through fitting until lub¬ 
ricant appears at overflow tube. 

FAN IDLER PULLEY 

At intervals indicated on lubrication chart, 
apply specified lubricant through fitting until lub¬ 
ricant appears at relief hole in end of shaft. 

STEERING COLUMN 'UPPER BEARING 

Bearing should be lubricated at time of assem¬ 
bly with recommended lubricant. Refer to "Steering 
Gear” (Sec 16 of this manual) for procedure. 


MOTE MO. 6 PETROLEUM JELLY 

(See Symbol S3 on Chart) 

BATTERY TERMINALS battery. Apply petroleum jelly after tightening 

Keep battery cables clean. At regular periods, terminals to prevent corrosion, 
remove cables, clean terminals on cables and 


MOTE NO, 7 GRAPHITE GREASE 


(See Symbol 

A high temperature grease containing graphite 
or other inert materials. 

CLUTCH SHAFT SPLINES 

At time of assembly apply lubricant to clutch 
shaft splines and hub. Do not use an excessive 
amount of lubricant as it may reach the facings. 


S5 on Chart) 

BRAKE CAM AND SHOE ROLLERS 

At intervals specified on lubrication chart or 
whenever accessible apply lubricant to brake cam¬ 
shaft cams and shoe rollers. Application of lub¬ 
ricant to these points is important if brake ef¬ 
ficiency is to be maintained. 
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NOTE NO. 8 SHOCK ABSORBER FLUID 

(See Symbol S6 on Chart) 


A special shock absorber fluid should be used 
whenever additional fluid is necessary, 

SHOCK ABSORBERS 

At specified intervals level of fluid in shock 
absorbers should be checked. Disconnect link at 
shock absorber arm as directed in “Springs" 


(Sec. 15 of this manual). Remove plug from shock 
absorber body. Move shock absorber arm up and 
down slowly as fluid is added. Continue arm 
movement and adding operations until fluid level 
remains at plug opening level. Replace plug and 
reconnect link. 


NOTE NO. 9 DENATURED ALCOHOL 

(See Symbol S10 on Chart) 


Use alcohol anti-freeze solutions as directed 
in “Cooling System" (Sec. 6B of this manual). 

SHUTTER THERMOSTAT 

Disconnect line at thermostat and inject 1 


ounce denatured alcohol at intervals indicated on 
lubrication chart. Refer to “Radiator, Shutter, 
Thermostat" (Sec. 6B of this manual) for com¬ 
plete instructions, , i ; 


NOTE NO. 10 HYDRAULIC BRAKE FLUID 

(See Symbol S12 on Chart) 


Fluid recommended for this application should! sway-bar rubber bushings and shock absorber links 

be Delco-Super #10 or Wagner Lockheed #21-11. should be sprayed or brushed with recommended 

SWAY-BAR BUSHINGS AND SHOCK fluid which serves as a rubber preservant. 

ABSORBER LINKS : • 1 

At intervals recommended on lubrication chart, 

NOTE NO. 11 AIR FILTER FLUID 

(See Symbol S13 on Chart) 

intervals. Larger quantities or more frequent 
fillings are not recommended as system may be 
overloaded. Replace plug, ■} 

Weekly, during summer months, or daily dur¬ 
ing winter open the pet cock at bottom of filter 
to drain accumulated moisture. Drain under pres¬ 
sure. 


Recommended fluid for this application is a 
special air filter fluid which is compounded es¬ 
pecially for use in this unit. 

SHUTTER AIR FILTER 

Remove plug at top of filter reservoir. In¬ 
ject 1 ounce of recommended fluid at specified 
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Vehicle chassis and body are supported by 
semi-elliptic type springs. Front springs are 
mounted on I-beam of front axles (fig. 1 ), while 
rear springs are suspended from rear axle housing 
(fig. 2). Each front spring assembly is attached 
to front axle with two Unbolts. Rear springs are 
bolted to rear axle housing with four straight 
bolts. Front ends of front springs are held in 
stationary brackets; rear ends are shackled to 
allow longitudinal movement (fig. 1 ). Rear springs 
are shackled at forward ends, while rear ends 
are held in stationary brackets (fig. 2 ). 

Spring leaves are held together and in align¬ 
ment by center bolts and by four rebound clips. 
Each clip consists of a "u” shaped strap with 
a bolt passing through upper ends of clip and 
over top spring leaf. Bottom of “u” is riveted 
to shortest leaf which clip retains. 

To prevent excessive damage in the event of 
accidental spring breakage at spring eye, front 
springs are equipped with a safety bar at pivoted 
end. Rear springs are equipped with safety straps 
at pivoted end for the same purpose. 

GENERAL SPRING MAINTENANCE 

LUBRICATION 

On front springs, lubrication fitting is installed 
in a drilled opening in front axle, which leads to 
center bolt, as shown in figure 1. On rear springs, 
lubrication fitting is installed in an adapter threaded 
onto center bolt (fig. 2 ). Center bolts are grooved 
to permit passage of lubricant to center portion 
of spring leaves. 

WARNING: Excessive lubrication of spring 

leaves tends to make springs too flexible, which 
will decrease life of springs, and should be avoid¬ 
ed. Refer to Lubrication (Sec. 13, of this manual) 
for lubrication directions. 

Threaded type shackle pins are used on both 


front and rear springs. Pins are drilled and 
equipped with pressure gun lubrication fittings, 
(figs. 1 and 2 ), to provide facilities for lubri¬ 
cating spring eye bushings and frame bushings. 
NOTE: Upper shackle pin bushing, on left rear 
spring, is lubricated through tube mounted in ■< 
shackle bracket. Shackle pins should be lubricated 1 
periodically as directed in Lubrication (Sec. 13, 
of this manual). i 

Do not lubricate shock absorber linkage or 
sway bar linkage as links are rubber bushed and 
lubricant has a deleterious effect on rubber. 

TIGHTENING = j ;; 

At regular intervals, check rebound clip bolts 
and tighten sufficiently to hold spring leaves in 
alignment without restricting free movement of 
leaves. Loose rebound clip bolts may permit 
spring leaves to shift, shearing head of spring 
center bolt and causing misalignment of axles, fir* 
IT IS IMPERATIVE THAT CENTER BOLTS 
BE KEPT TIGHT. When center bolts are loose, 
spring leaves are not efficiently lubricated. In 
order to tighten front spring center bolt, it is 
necessary to detach front spring from front axle. 
Rear spring center bolt nut may be tightened after 
lubrication fitting and adapter have been removed. 

Rear spring pins should be inspected periodic¬ 
ally and drawn up > ; until shackle plate rests snugly 
against shoulder of shackle pin; so that shackle 
plate will not oscillate on neck of shackle pin. 

Spring U-bolts should be checked for tightness 
regularly; and, if loose, should be tightened with 
spring under normal load. This .is done to re¬ 
move camber from spring since sufficient force 
usually cannot be applied to U-bolt nuts to com¬ 
press an unloaded spring. 

Spring anchor bolts and front spring shackle 
clamp bolts ^should be kept tight to eliminate ex¬ 
cessive shackle pin wear. 
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1 Shock Absorber 

2 Shock Absorber Link 

3 U-Bolts 

4 U-Bolt Spacer 

5 Center Bolt 

6 Lubrication Seal Washer 

7 Lubrication Fitting 


8 Axle Center 

9 Spring Assembly 

10 Rebound Clips 

11 Safety Bar 

12 Anchor Block 

13 Anchor Bolts 


14 Shackle Pin 

15 Shackle 

16 Spring Eye 

17 Spring Eye Bushing 

18 Frame Bushing 

19 Frame Bushing 

Lock Plate 


Figure 1~From Spring Mounting and Shock Absorber Installation 


SPRING REPLACEMENT ' 

If spring assemblies have taken a "set ” that 
is, lost their resilience or elastic properties it 
is recommended that such springs be replaced 
U , lth new springs rather than attempting to re¬ 
store camber by heating, bending, and tempering. 

SPRING, REMOVAL 

After shock absorber link (front springs) and 
-ay oar link (rear springs) have been disconnected 
c <xle front or rear spring assemblies may be 
removed in the following manner: 

... h Block wheels of vehicle to prevent rolling 
then jack up both sides of end of vehicle, from 
which spring is to be removed until spring tension 
is re leved. Jacking up both sides of vehicle will 
le p reduce torsional strain on shackle pins. Place 
) ock under end of axle and spring to be serviced. 


2 . Loosen spring assembly to axle mounting 
bolt nuts so they may be removed later without 
difficulty. 

3. Remove nuts and lock washers from anchor 
bolts, drive bolts out of anchor blocks, then re¬ 
move anchor blocks. 

4. Remove all lubrication fittings from shackle' 

pins, then remove nuts and lock washers' from 
<i iear spring shackle pins and remove shackle 1 2 3 4 5 6 7 
plates. Front spring shackles may be removed, 
alter shackle clamp bolts have been removed i-om 
shackles. j.i 

5. After placing support under spring assembly \ 
to keep spring from dropping on floor, complete 
removal of spring assembly to axle mounting bolts- 
thereby disconnecting spring from axle and com-'j 
pleting removal of spring. Remove and discard : 
lubrication seal washer (6, fig. l). 
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SPRING INSTALLATION 

Spring center bolt is located forward of spring 
center on both front and rear spring assemblies 
as shown in “Specifications” at end of this section.’ 

In order to insure correct positioning of axles! 

is imperative that spring assemblies be installed 
with longer portion of spring rearward of axle. 

FRONT SPRINGS 

1. Install new lubrication seal washer ( 6 , fig. ]) 
in recess in axle center, position spring on I-be’am 
of front axle correctly, place U~bolt spacer on 

spring, then install U-bolts, tightening nuts se- 
curely, 

2. Place shackles on rear shackle pins, making 
sure milled slots in pins are lined up with clamp 
bolt holes in shackles, then install shackle clamp 
bolts, lock washers, and nuts. 

3. Position anchor blocks on front shackle pin 
making sure milled slots in pin are lined up with 
anchor bolt holes in anchor block. Place anchor 
bolts in anchor blocks, position safety bar on 

anchor bolts, then install lock washers and nuts 
on anchor bolts. 

4. Connect shock absorber link to U-bolt 
spacer, tighten link stud nut securely then back 
off nut just enough to install new cotter pin. 

5. Install lubrication lutings in inner ends of 
all shackle pins and in opening in front axle. 

6 . Tighten all nuts and bolts as directed pre¬ 
viously, under ‘‘General Spring Maintenance” hi 
this section. 

REAR SPRINGS 

1. Position spring under rear axle housing 
correctly, then install spring retainer assembly 
and mounting bolts, tightening nuts securely. 

2 . Position anchor blocks on rear shackle pin 
making sure milled slots in pin line up with 
anchor bolt holes in anchor blocks, then install 
anchor bolts, lock washers, and nuts. 

3. Place shackle plates on front shackle pins 
and secure with new lock washers and nuts. 

4. Connect sway bar link to spring retainer 
bracket, tighten link stud nut securely, then back 
off nut just enough to install new cotter pin. 

5. Install lubrication fittings in inner ends of 
all shackle pins and in adapter on end of center bolt. 

6 . Tighten all nuts and bolts as directed, pre¬ 
viously, under “General Spring Maintenance” in 
this section. 


SPRING OVERHAUL 

If it becomes necessary to replace a broken 
spring leaf, broken rebound clip, or a worn spring 
eye bushing; spring must be removed from vehicle 
and disassembled. 


DISASSEMBLY 

1. Clamp spring leaves firmly together, using 
one C-clamp on each side of center bolt* then 
remove rebound clip nuts, bolts and spacers. If 

a rebound clip is badly damaged, cut off rivet i 
head to remove clip from spring leaf. 

2 . Remove lubrication fittings from ends of 
shackle pins, then remove center bolt from spring. 
Remove C clamps, releasing spring tension slowly 
to avoid possible injury, 

3. Place wrench on hex-head end of shackle 

pins and back threaded pins out of spring eve 
bushings. 1 

4. Press spring, eye bushings out of spring 
eyes; use arbor press and suitable bushing re¬ 
moving tools. 

5. Bushings are used in frame at rear shackle 
end of springs only. To remove frame bushing 
first remove lock bolt and lock plate; then drive I 
bushing out of frame. NOTE: Rear spring frame 
bushing lock bolts are safety-wired to prevent ! 
accidental loosening. 

CLEANING AND INSPECTION ' 1 

1. Clean all rust and dirt from spring leaves 
usmg a wire brush, then inspect leaves for cracks 
or breaks. Replace leaves that are cracked or 
broken. 

2. Clean out oil passages in shackle pins ?nd 1 
wash old grease and dirt from lubrication fittings 

Be sure all lubricant passages are clean. ’ ' '\ 

3. Check spring eye bushings and shackle pins 
for excessive wear and replace if necessary. Refer 
to Specifications” at end of this section. 

4. Examine shackle plates, shackles anchor 
bo s, center bolt, rebound clips, rebound clip 
bolts, anchor bolts, and U-bolts for evidence of 
wear er failure. Replace any parts that are unfit 
for further service. 


SPRING ASSEMBLY 

1. Install spring eye bushings, use arbor press 
and suitable bushing driver. Make sure bushing 
is aligned with hole in spring eye before attempting 
to press bushing into place. NOTE: Ends of bush¬ 
ings should be flush with sides of spring eyes as ; 
shown m figures 1 and 2 . 

2 . Apply, a coating of lubricant specified in 
ubneahon (Sec.13, of this manual) to spring 
eaves, stack spring leaves in correct order then 

align the center bolt hole. Place assembly in arbor 
press, or use two C-clamps to compress leaves 
then install center bolt. Center bolt should be 
installed as shown in figures 1 and 2 . 

3. Install rebound clips, if any rebound clips 
were removed from spring leaves, these should 

G rive ted to leaves using rivets of same size 
as those removed. When bottoms of rebound clips 
are secured to spring leaves, install rebound clip 
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bolts, spacers, and nuts. Tighten nuts just enough 
to hold leaves in alignment, without restricting 
free movement of leaves. 

4. Dip shackle pins in chassis lubricant then 
thread pins into spring eye bushings and frame 
bushing with holes for lubrication fittings positioned 
as shown in figures 1 and 2. NOTE: Ends of 
shackle pins should protrude an equal distance on 
b°th ends of spring eye bushings. 

5. Install frame bushing. Align bushing with 
hole in frame bracket,, with the lock notch in" bush¬ 
ing at proper angle, then drive in place using 
suitable bushing driver. Install and tighten ‘lock 
plate, lock plate bolt, new lock washer, and nut. 

SWAY BARS 

To minimize road shocks and swaying of rear 
end of vehicle, rubber mounted sway bars have 
been installed on rear of vehicle. Transverse 
section of sway bar is mounted in four rubber 
bushings and is attached to coach side rail support 


brackets with four U-shaped clips as shown in 
figure 2, Arms of sway bar extend toward front of 
vehicle and are connected to spring retainer plate 
assembly with rubber bushed link arms. 

Unsatisfactory sway bar action and noise may 
be caused by worn joints in link between spring 
retainer plate and sway bar arms. To determine 
if and where worn condition exists, disconnect 
link and check for looseness in joint at both ends 
of link. Links are so constructed that, if joints 
are worn, new links must be installed, 

SUPPORT BUSHING REPLACEMENT 

U it becomes necessary to replace rubber 
support bushings, proceed as follows: 

1, Jack up rear of vehicle to relieve springj: 
tension then disconnect sway bar links from spring! 
retainer plate assembly, 

2 . Disconnect sway bar links from sway bar' 
arms. Remove bolts attaching U-shaped clips and 
sway bar cross-member to frame side rail support 
brackets. 
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PISTON ASSEMBLY 


. Rfe *—7""r;T-rnr^ / I ~ 

yjfY Y'fil .. ^ / g 

jl 

Ba- | jnE| {j j j| 1 ; Bri.fg 


ir ,:, r * n |-. j )- ^ 






TOP VIEW 


.xnrnx5r'-' , '-?iS 
—^ ', . ■ , 1 | | ) 


17 19 


-1 } 8 A 

-id / i7 W 



END VIEW 


REBOUND END 
- ' 17 






2 22 

RS 





U--J | XZ3XZ2?Z 





ssSSS-*"** 


Il£—q W /, 

"^^5 '1 4 





COMPRESSION END 




4 3 


1 End Cap 

2 fluid Reservoir 

3 Compression Valve 

4 Compression Valve Spring 

5 Intake Valve Spring—- 
Rebound End 

6 Intake Volve—Rebound End 

7 Cam Button 

& Anti-Rotation Spring 
9 Intake Valve~Cornpres$ton 
End 


COMPRESSION 

REBOUND 


/ ’5 ft 1C 

Intake Valve Assembly 9, 10 
and 11 on Compression End of 
Piston is the Same as 6, 5 and 
11 on Rebound End (See Cap¬ 
tions below). 



10 Intake Valve Spring- 
Compression End 

11 Valve Spring Retainer Clip 

12 Rebound Valve Nut 

13 Rebound End of Shock 
Absorber 

14 Compression End of Shock 
Absorber 

15 Rebound Valve 

16 Rebound Valve Spring 

17 Piston 


18 Piston Screw Expansion Plug 
1 9 Piston Screw 
20 Piston Screw Spring 
2! Cam 

22 Fill Plug 

23 Compression Valve Nut 


Figure 3 —Shock Absorber Construction 
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Figure 4 Removing Shock Absorber End Cap 


3. Slip worn bushings off over ends of sway 
bar cross-member. 

4. Coat new rubber bushings with hydraulic 
brake fluid then slide bushings into place over 
ends of sway bar cross-member. 

5. Reinstall sway bar and linkage, reversing 
steps listed previously for removal. Always use 
new cotter pins when reinstalling linkage and be 
sure eye of sway bar is properly seated on tapered 
stud in joint. 

SHOCK ABSORBERS 

Shock absorbers are double acting hydraulic' 
type, interconnecting frame and axle through links 
(fig. 1), and are used at front springs only. 

Shock absorber sectional view, showing di¬ 
rection of fluid flow during spring compression 
and rebound, is shown in figure 3. 

MAINTENANCE 

Units should be inspected, links tightened and 
fluid level checked at regular intervals. Valves 
of proper spring strength and orifice size have 
been selected to give the best possible performance 
and should not be changed under ordinary conditions. 

While units are constructed so as to permit 
overnauling in the field, this operation requires 
special tools and equipment. If facilities are not 
available to do this work, shock absorbers may 
be taken to any GMC Service Station for repair 
or complete overhaul. Shock absorbers should be 
overhauled, approximately every 50,000 miles. 
Before proceeding with any repair operation, be 
sure tires are properly inflated according to tire 
manufacturer s recommendations. Smooth oper¬ 
ation is obtained only when spring shackles 
operate freely and tires are correctly inflated. 

FLUID 

When refilling units with fluid, use only fluid 



Figure 5—Installing Valve Spring Retainer 


recommended in Lubrication (Sec. 13, of jthis 
manual. This fluid is non-corrosive and has Only 
a slight change in viscosity over a wide range: 
of temperatures. 

Testing . 

Disconnect link from spring and pull shock 
absorber arm down. If arm drops easily part j 
way, then stops and continues moving down slowly, 
there is not enough fluid in unit. ' •: ; i 

Fillin g < . ! :j ; y 

Clean exterior of unit then remove filler plug. ; 
Fill with correct fluid to bottom of filler plug: 
hole. Replace filler plug and move shock absorber 
arm up and down to work fluid into piston cylin¬ 
der, then add enough fluid to fill reservoir. To. 
provide necessary air space, allow fluid to escape 
down to lower edge of filler plug hole before re- \ 
placing plug. If leaks are evident around end cap ? •; 
valve plug, or filler plug, replace gaskets. 

Packing washers on shock, absorbers which: 
have been operating with fluid below proper level, ; 
may become worn, causing leaks around shaft. 
Leaks of this nature require replacement of unit. ; 

REPLACEMENT ,• ’ ; j 

Removal > j . 

While shock absorber can be removed with i 
wheel in place; removal of wheel will make shock [ 
absorber more accessible. Disconnect link front i 
shock absorber arm. Disconnect unit from framq ! 
side rail, and remove from vehicle. [. 

Ins tallation :"/■ 

Reverse removal procedures. When installation , 
is complete, tighten all screws and nuts, then paint 
unit and fittings. .. ■; 
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MAJOR OVERHAUL 

U shock absorber body or arm is broken, arm 


■| ;i;s frozen'” absorber leaks at arm, or there is 
:'T T, “?? When arrn is ir,oved and unit 

M ov e ,h“„Ie<l. 1 ' Sh ° Ck Shmld be 

DISASSEMBLY (Fig. 3) 

' i; ;e : xterior emOVe dirt ’ grease> and loosc P aint from 

7 '. 2 ‘ Rem ove unit from vehicle and place in vise 
b,emg careful to clamp vise so as not to cause 
^ bind on pistons. 

3> Remove fi R er plug, drain fluid completely 
tpen remove end caps (with special tool No. T-767 
: on front shock absorbers). 

4. Remove relief valve nuts (12 and 23) re- 

Ti\ C ° mpression valve 0 ) a ^d intake 
valves (0 and 9). To remove intake valves, first 

remove valve spring retainer clip with a screw 
driver; then lift valves out. 

-1* Remove plugs (18) over piston screws (19) 
tpen disassemble piston (17). ’ 

6 . Wash all parts in kerosene then inspect for 
wear. Blow out valve orifices with compressed 
air until clean. 

. i R camshaft for wear in housing by mov¬ 

ing shock absorber arm sideways. If shaft is 'Vail¬ 
ed” or worn, replace complete shock absorber. 

ASSEMBLY (Fig. 3) 

: i. Assemble piston. Try both sizes of piston 
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in cylinder. Use size which allows some clearance 
otherwise binding and noise will result. Position 
piston and anti-rotation spring ( 8 ) as shown in 
figure 3. 

2 . Tighten piston screws firmly then back off 
one to one and a half turns to prevent binding 
between earn ( 21 ) and cam buttons ( 7 ), then install 
new plugs over piston screws. 

3. Replace intake valves and valve spring re¬ 
tainer clips using tool No. J-896-A. 

i. Replace rebound valve (15), valve nut ( 12 ) 
compression valve (3), and valve nut (23) Use 
new gaskets. 

5. Install one end cap (using new gasket) then 
rotate unit and fill to capacity with fluid. While 
filling, move arm to expel air from fluid. 

6 . rnstall other end cap then fill unit as pre¬ 
viously directed under “Fluid,” in this section. 

NOTE: Shock absorber body, arm, packing 
gland, camshaft, and cam are not replaceable due 
to special fixtures and presses required to as¬ 
semble and disassemble these parts. 

SHOCK ABSORBER LINKS 

Links t.re used betv/een shock absorber arm 
and axle as shown in figure 1 . Unsatisfactory 
shock absorber action and noise may be caused 
by worn joints in links. To determine if and where 
worn condition exists, disconnect link and check 
for looseness in joints at both ends of link. If 
joints are worn, new links must be installed. 


SPECIAL TOOLS - 

Reference is made to special tools in'this section. These tools or their 
quivaient, are necessary and are recommended to more readily accomplish 
anv mfn Ser 7 Ce ° perat ‘ ons - Na mes and addresses of vendors are listed and 
from them ^ ^ availa bility, price, etc., should be obtained directly 


Tool No. 


J-767 . 

)- 896 - a .:::::::::: 

Vendor 


Tool Nam e 

Shock Absorber (Hexagon)End Cap Wrench 


Absorber Valve Installing Tool 
Address 


Kent-Moore Organization .Detroit, Michigan 


* % 




xi 

■ ' 2 ? 
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SPECIFICATIONS 


FRONT SPRINGS 


Leaves 

No. of Leaves.. 

Thickness 

3 2 Leaf Spring . 2 @ 7/15"; 4 @ 3/8"; 

13 Leaf Spring . l @ 13/32"; 

Width ... 

Length (When Loaded) 

Center to Center of Spring Eyes. 

Center of Front Eye to Seat Center. 

Center of Rear Eye to Seat Center ........ 

Rebound Clips . 


. . .. 3 2 or 33 

5 @ 11/32"; 1 @ 5/16"; 

. 4 13/32" 

3 @ 3/8"; 31 @ 5/16"; 

. 4 7/32" 

. 4" 

.. 58 3/4" 

. 28 1/4" 

. 30 3/2" 

..4 


REAR SPRINGS 
Leaves 

No. of Leaves..... 13 

Thickness 

Eithe r.. 3 @ 37/32"; 9 @ 15/32"; 1 @ 7/16"; 

. 6 3/4" 

0r ....1 @ 37/32"; 4 1/2"; 8 @ 7/16"; 


. 6 1/32" 

Width ..... 4 » 

Length (When Loaded) 

Center to Center of Spring Eyes ... 73 1/2" 

Center of Front Eye to Seat Center .35 1/2" 

Center of Rear Eye to Seat Center ... .. 38" 

Rebound Clips .... 4 


SPRING BUSHINGS 


Outer Diameter 

New ... 1.762" - 3.765" 

Service ...... 1 . 794 " - 1 . 797 " 

Length 4 " 

Thread . 13/8" - 6 - U.S.F. Tap 

Pitch Diameter . . . ... 1.2635" - 1.2695" 


SHACKLE PINS 

Rear Spring Front 
Thread 

Pitch Diameter . 
All Others 

Thread . 

Pitch Diameter . 

SHOCK ABSORBERS 

Make ... *. 

Type ......... 

Model 

Right Front . « . 
Left Front .... 


1 3/8 - 6 A.N.C. Tap 
* . 1.2395" - 1.2435" 

1 3/8 - 6 U.S.F. Tap 
. . 1.2305" - 1.2435-' 


. .. . Delco Product 
. . . Double Acting 

1696 - E-- 3B - D2 
1696 - F - 3B - D2 
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f steering mechanism comprises the steer- 

:;ing gear assembly, connecting linkage and allied 
of the front axle. The steering gear assem- 
;;bly IS connected to steering arm at left hand 
;steering knuckle through the Pitman arm and drag 
ilink. Front axle parts, pertinent to steering, are 
■covered in Front Axle (Sec. IB. of this manual). 

Steering gear, figure 2, is cam and roller 
twm lever type. The only contact between actu¬ 
ating and actuated members of gear is rolling- 
; e ~contact between lever studs and cam thread. 
Clearance between studs and cam can be adjust¬ 
ed by means of adjusting screw and lock nut 
accessible from under vehicle, as described under 
j ste ering Gear Adjustments J in this section. 

CONSTRUCTION AND 
OPERATION 

The essential operation of the gear is same 
as conventional type gear except steering effort 
is transmitted to steering gear proper by means 
of bevel gears and a universal jointed shaft. 
The two lever shaft studs, in steering gear proper 
are designed to operate in such a manner as to 
give efiective steering with a minimum of steering 
effort. Cam grooves are cut shallower in sLaight 
ahead driving position of each stud to produce 
a high point in the groove (equal at each stud) 
that causes closer mesh of studs in groove through 
mid-position of travel of each stud. At points 
other than straight ahead driving position, more 
clearance is provided for studs to allow free 
action. This feature permits compensation for 
wear, by adjusting studs into grooves after such 
wear has occurred at high point/' without causing 
studs to bind at other points in grooves. Groove 
sides are cut on a uniform angle designed to 
fit against stud taper in any position. Tims, it 
will be seen that varying depth of groove makes 


for what might be termed a high range of support 
at those points where groove is shallower, in 
this manner a very sensitive adjustment is per¬ 
missible. ' 


Lever shaft is mounted in two bushings located 
in gear housing. An oil sea] assembly is provided 
at Pitman arm end of lever shaft. 


The cam is integral with lower steering shaft, 
and is mounted in gear housing between two ball 
bearing assemblies. Lower bearing is adjustable 
towards upper bearing for removing cam and shaft 
end play. Ball bearing assembly, pressed into 
steering column jacket, supports upper end of 
steering shaft. Lower end of steering shaft is 
mounted in a single row ball bearing assembly 
retained in bevel gear housing. 


MOUNTING 

Steering gear and drag link installation views 
are shown in figure 1. Steering gear assembly 
is attached to vehicle understructure by mounting 
bolts wnich hold the steering gear housing in placed 
and is accessible for adjustments or replacement ft {/ A * 
through tool compartment door. * 

Bevel gear housing is bolted to bevel gear 
housing bracket which is riveted to coach floor. 

Lower end of steering column jacket is riveted 
to bevel gear housing, upper end is retained in 
steering column gear shift housing assembly. 

Steering column gear shift housing consists of 
two pieces; the gear shift housing which is bolted 
to instrument panel supports, and the housing cap 
which is bolted to housing. Removal of housing 
cap, permits removal of steering column without 
disturbing gear shift controls, and also provides 
means of correcting steering column misalignment. 

Steering gear universal joint is housed under 
steering gear removable cover and is accessible 
foi inspection or removal after cover is removed. 
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Figure 1 —Sfeer/ng Gear Installation Views 


INSPECTION AND LUBRICATION 

The following light maintenance operations in¬ 
clude items which should be periodically inspected 
and minor repairs and adjustments which may be 
accomplished without removing the steering gear' 
from the vehicle. 

L At regular intervals check and tighten, if 
necessary, all steering gear mounting bolts, Pit¬ 
man arm retaining nut, and housing side cover 
attaching bolts.. 

2. Inspect drag link and steering gear adjust¬ 
ments and adjust if necessary. Refer to “Steering 
Gear Adjustments/ 1 covered later in this section, 
for method of checking steering gear adjustment 
and refer to “Steering Drag Link” for drag link 
information. 

3. Lubricate steering gear and allied units as 
directed in Lubrication (Sec. 13. of this manual). 

' STEERING GEAR ADJUSTMENTS 

Before an attempt is made to remedy steer¬ 
ing difficulties by adjusting steering gear, other 
factors which might cause hard or otherwise un¬ 
satisfactory steering should be checked. Reference 
should be made to Trouble Shooting (Sec. 21 in 
this manual), for steering gear trouble diagnosis 


and remedial measures. It is important that steer¬ 
ing gear be properly adjusted to assure satis¬ 
factory steering and prevent excessive wear of 
parts. Adjustments for thrust of bail bearings 
on cam, for minimum backlash of tapered lever 
shaft studs in cam groove, for bevel gear back¬ 
lash; are provided. Always check cam bearing 
adjustment, and adjust if necessary, prior to mak¬ 
ing lever shaft backlash adjustment. Before making 
adjustments, following preliminary operations are 
necessary: 

1. Disconnect steering drag link from Pitman 
arm so that steering gear will be free of all 
load. Note relative positions of parts. Link should 
remain disconnected until all adjustments are com¬ 
pleted. 

2. Tighten steering gear housing to under 
structure mounting bolts. 

CAM BEARING ADJUSTMENT (Fig. 2) 

Before making this adjustment, loosen the lever 
shaft thrust adjusting screw (8, fig. 2) to free 
the studs in the cam groove, then proceed as 
follows: ; 

L Loosen four gear housing lower cover to 
housing stud nuts then move housing cover (12) 
until shims (11) are accessible. 

2. Shims are of .002,, .003, and .010 inch 
thickness. Clip and remove one of the thinner 
shims, then tighten four cover nuts securely. 

3. Test adjustment. Cam bearing adjustment 
is correct when a barely perceptible drag is felt 
when steering wheel is turned, while gripped lightly 
at rim, with thumb and forefinger, If steering 
wheel will not turn freely, adjustment is too tight. 

4. If adjustment is still not correct, remove 
or replace shims until correctly adjusted. 

NOTE: If it is necessary to install new shims 
• to obtain correct cam bearing' adjustment, shims 
may be cut in half and inserted between other 
shims temporarily, Be careful, however, that ends 
of shinFSTTSoFoverlap and that half-shims do 
not drop out while tightening cover nuts. Shims 
installed in this manner must always be replaced 
by whole shims at earliest opportunity. 

LEVER SHAFT THRUST ADJUSTMENT (Fig, 2) 

Since larger portion of driving is done when 
traveling in an approximately straight line, more 
wear occurs in steering .gear within about one- 
quarier vheel turn either side of straight.-ahead 
position. For this reason, within this range, width 
of cam groove is narrower than elsewhere, making 
it possible to adjust gear for wear without bind¬ 
ing in extreme positions. H is important to note 
that lever shaft thrust must be adjusted with lever 
shaft in position where width of cam groove is 
narrowest; that is within one half wheel turn of 
' straight-ahead driving range. 
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| Figure 2 —S/eenng Gear Comfrucf/on 


Lev6r shaft thrust adjustment is made by 
means of adjusting screw, (8) located in side 
cover at inner end of lever shaft. Be sure cam 
bearings are adjusted properly, then proceed as 
follows; 

1, To gain access to lever shaft adjuster 


screw, remove driver's seat, then remove air 
duct cover, air duct cover seal, and elbow turn 
assembly from air duct. 

2, Disconnect steering drag link at Pitman 
arm. 

3. Center steering gear by turning steering 


:OA€H MAINTENANCE MANUAL 














Sec. 16 
Page 226 


COACH 


JNTEN 





STEERING GEAR 





1 Steering Wheel 

2 Upper Bearing Spring- 
Upper Bearing 
Steering Column 

Assembly 

5 Bearing Adjusting 

Nut 

6 Adjusting Nut Lock 

7 Upper Gear Bearing 

8 Upper Bevel Gear 

9 Bevel Gear Housing 
10 Housing Bracket 

Lower Bevel Gear 
Lower Gear Bearing 
Lower Gear Oil Seal 


3 

4 


11 

12 

13 


24 26 


is • Jn'Zst f 725/" 

4 ^ 


14 

15 


14 Bearing Cap 

15 Lower Gear Nut 

16 Splined Yoke 

17 Bearing Assembly 

18 U-Bolt 

19 U- Joint Journal 

20 Bearing Lock Ring 

21 Gasket 

22 Gasket Retainer 

23 Slip Joint Yoke 

24 Washer (Cork) 

25 Washer (Steel) 

26 Dust Cap 

27 Shaft and Yoke 

28 Tapered Yoke 


27 C? 


_d\rs 


28 







Figure 3 —Steering Column and Propeller Shaft Components 


wheel from right or left extreme, carefully count¬ 
ing number of turns, then rotate wheel back ex¬ 
actly halfway. Mark wheel at top or bottom center 
with a piece of tape. 

4. Loosen lock nut (9) on adjusting screw (8), 
then tighten adjusting screw until all lever shaft 
thrust is removed. 

5. Back off adjusting screw until only a very 
slight drag is felt through the mid-position when 
turning steering wheel slowly from one extreme 
position to the other. 

6. Tighten lock nut securely and again test 
adjustment to make sure that lever shaft thrust 
did not change when lock nut was tightened. Con¬ 
nect steering drag link to Pitman arm. 

When steering gear is properly adjusted, lever 
shaft will have slight amount of thrust. This is 
necessary to insure proper lubrication, because 
film of lubricant must separate lever studs and 
walls of cam groove at all times or rapid parts 
wear will result. A closer adjustment v’ill not 
correct any steering condition, but will serve .only 
to damage and wear parts and impair op oration. 


ADJUSTING BEVEL GEAR BACKLASH (Fig. 2) 

Proper adjustment of bevel gears (17 and 18) 
must be maintained to assure correct gear contact 
and normal function of the gears and bearings. 
Upper bevel gear (IT) is mounted on single row 
ball bearing (24) which is retained with a special 
lock nut and lock washer. Lower bevel gear (18) 
is mounted on double row ball bearing (23); the 
inner race of which is fixed by shoulder of gear 
and universal joint yoke; the outer race is bear¬ 
ing cap and shoulder of housing. 

During the adjustment, gears should be revolved 
to make sure that there are no “high spots” or 
bind in gears. If gears are adjusted too tight, 
the resulting bind will cause hard steering and 
excessive load on bearings; also, if gears are 
adjusted too loose, operation will be rough and 
noisy. 

Upper bevel gear is adjusted by adding or 
removing shims (16) between upper bearing cap 
and bevel gear housing (20). Bevel gear housing 
is accessible after steering gear removable cover 
assembly has been removed. 













. Lower bevel gear is adjusted by adding or 
removing shims (16) between inner side of double 
row ball bearing outer race and bevel gear housing, 

, Adjust until there is no perceptible backlash 
between gears. Add shims io increase backlash 
remove shims to decrease backlash. ; 

ADJUSTING STUD-ROLLER BEARING UNITS'. 
hj-NThe foregoing adjustments will suffice in nearly 
every instance, but in some cases it may be nec¬ 
essary to adjust stud roller bearing units in lever 
shaft ? in which case steering gear must be re¬ 
moved from chassis and disassembled in order 
to make lever shaft accessible. Refer to “Steering 
Gear Overhaul/ J later in this section for steering 
ge;ar removal and disassembly procedures. 

. The roller bearings should be preloaded at 
all times. Adjust to a heavy drag. Used units 
should be set lighter than new replacement units 
but never below 7 a minimum stud turning torque 
of:; 5 to 11 inch-pounds. Factory adjustments on 
new units are within these limits. 

Stud roller bearing adjustment may be accom¬ 
plished as follows: (Key numbers refer to fig, 7) 

• 1. Wash stud bearings (9) in kerosene and 
lubricate with light oil. 

J | 2* Place lever stud (8) in vise with nut (4). 
up, taking care to grip straight cylindrical portion 
only. Extreme care should be exercised to pre 
vent damage to stud bearing surfaces. 

• 3. Straighten out prong of lock washer (5). 
Tighten stud nut (4) securely then back off nut 
slightly. Tap both sides of lever shaft (10) with 
soft metal hammer to seat bearings (9) properly. 

• 4, Rotate stud (8) back and forth and test 
adjustment. 

5. When adjustment is within correct limits, 
lock adjustment by bending prong of lock washer 
(5) against a side of the nut (4). Bend the prong 
that is at right angle to a side oFThe nut. DO 
NOT USE A LOCK WASii ER TWICE UNLESS 
PRONGS USED BEFORE HAVE BEEN REMOVED. 

6. Lubricate stud assembly with steering gear 
lubricant specified in Lubrication (Sec. 13 of this 
manual). 

STEERING GEAR OVERHAUL 

Whenever, due to excessive wear, the steer¬ 
ing gear assembly cannot be adjusted properly, 
or if during adjustment, “lumpy" or rough ac¬ 
tion is noticed, it will be necessary to overhaul 
the steering, gear assembly. The steering gear 
should be removed from vehicle for all over¬ 
haul or repair operations, 

STEERING GEAR REMOVAL (Fig. 3) 

1. Remove driver's seat, then remove steering 
gear removable cover assembly and cover seal. 



Figure 4—Removing Steering Wheel — 
Using Too/ No. J-452-G 
(Typical) 


2. Depress horn button and turn to left to 
disengage lugs on button from base plate assem¬ 
bly. Remove horn button, horn contact cup, contact 
spring, and contact cap. Remove screws whit a 
attach base plate assembly to steering wheel, then 
remove base plate assembly and spring, 

3. Remove steering wheel retaining nut, then, 
using steering wheel puller (Tool No. J-4 52-G) 
as illustrated in figure 4, pull wheel off upper 
steering shaft and remove key from keyway in 
upper shaft. 

4. Remove four cross-recess screws which 
bolt steering column gear shift housing cap to 
housing assembly, then remove housing cap. 

5. Disconnect universal joint, at bevel gear 
housing, by removing U-bolts (18) which attach 
journal (19) of joint to splined yoke (16). 

3. Disconnect lubrication and overflow' tubes 
(15, fig. 2} at bevel gear housing. 

7. Remove left hand fog light as directed in 
Lighting (Sec. 7G in this manual), then, working 
through fog lamp opening, remove cotter pin and 
nut from stud which attaches bevel gear housing 
to vehicle floor. 

8. Disconnect horn wire from socket, then 
remove column assembly from vehicle. 

9. Steering gear housing is accessible through 
tool compartment, as shown in figure 5. Working 
through tool compartment door, disconnect steering 
drag link from Pitman arm, as directed under 
“Steering Drag Link," later in this section, 

10. Disconnect universal joint, at steering gear 
housing, by removing U-bolts which attach U- joint 
journal to tapered' yoke (28). Remove steering 
gear propeller shaft. 
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Figure 5—Steermg Hous/ng 
Accessibility 

12. Remove four steering gear housing to ve- 
hide understructure attaching bolts (5, fig. l), 
then remove housing through tool compartment 
door. 

12. Remove Pitman arm retaining nut and lock 
washer. Note aligning marks on Pitman arm and 
lever shaft. If marks are not clearly discernible, 
punch mark both parts, then remove PPman arm 
using a suitable puller. 

NOTE: Pitman arm may be removed from 
lever shaft while steering gear is installed in 
vehicle if so desired. 

STEERING GEAR DISASSEMBLY 

Prior to disassembly operations, be sure that 
steering gear, work bench and tools are clean. 
Steering gear parts must be kept free from dirt. 
When mounting steering gear in vise or other 



Figure 6—Removing Upper Jacket 
Tube Bearing —Us/ng Too/ 

No. J-489 


COLUMN DISASSEMBLY (Fi'g. 3) 

1. Remove nuts and lock washers from studs 
which attach steering column assembly (4) to bevel 
gear housing (9) then remove column assembly* 

2. Remove upper bearing (3) from steering 
column assembly (4), using tool No. J-489 as 
shown in figure 6. 

3. Remove bearing adjusting nut (5)* adjusting; 
nut lock (6), and upper gear bearing (7) from 
steering shaft, then pull steering shaft and upper 
bevel gear (8) out of bevel gear housing (9). 

4. Remove cotter pin and lower gear nut (15) 
from lower bevel gear (2 2), then, remove splined 
yoke (16) from lower bevel gear. 

5. Remove nuts and lock washers from bevel 
gear housing studs, then remove bearing cap (14) 
and gasket. Press lower gear oil seal (13) out 
of bearing cap. 

5. Using suitable tool, remove lower gear 
bearing (12) from gear housing, then remove lower 
bevel gear (11). Remove all old adjusting shims 
(16) from housing. 

7. If necessary, horn wire tube may be removed 
after tube bushing has been removed from bottom 
of bevel gear housing. 

HOUSING DISASSEMBLY (Fig. 7) 

1. Remove lock nut (1) and turn lever shaft 
adjusting, screw (2) out a few turns. 

2, Place pan under assembly to catch lubricant, 
then remove gear housing side cover (3) and side 
cover gasket. 

3; After lubricant has drained out of housing, 
slide lever shaft; assembly (10) out of housing, 
first being sure outer end of lever shaft is free 
from any burrs which might damage housing bush¬ 
ings as shaft is withdrawn. 

4. Disassemble lever shaft assembly. Bend 
prong of lock washer (5) away from stud nut, 
(4) then remove stud nut. Remove bearing inner 
race (6), bearings (9), and stud (8) from bearing 
outer race (7), then press bearing outer race out 
of lever shaft. 

5. Remove cotter pin and nut which, retains 
universal joint yoke on cam and shaft assembly 
then remove yoke and woodruff key from shaft, 

6. Remove four studs which attach gear hous¬ 
ing lower cover to gear housing, then remove 
lower cover shims and lower cam bearing assem¬ 
bly from gear housing. 

7. Press cam and shaft assembly out of gear 
housing, then remove upper cam bearing assembly 
housing. 

8. Using suitable tool, remove lever shaft oil 
seal assembly and cam shaft oil seal assembly 
(J3) from gear housing. 

CLEANING AND INSPECTION (Figs; 3 and 7) 

Clean all parts thoroughly in clean gasoline 
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Figure 5 Steering Housing 
Accessibility 

hiH I 1 ' Remove ^ur steering gear housing to ve- 
iucie unoerstructure attaching bolts (5 *«„ n 

door. lem0Ve hG ' iSlng thr ° Ugh t001 compartment 

W as£;.* R Note V t P i tmar ‘ &rm retaini "g and lock 

lever shaft t- llt,n ,‘ ng marks on Pltma n arm and 
ever shaft, L marks are not clearly discernible 

Hf TT;T PMS ’ ,hen -”'»»=r 'Z Tri, 

U&mg a suitable puller. 

iever°sha'ft uln 3 " arm may be removed from 

viicV sear is i ” sui " i<i ■» 

STEERING GEAR DISASSEMBLY 

: <=i- DO Pn ° r t0 disassembl y operations, be sure that 
steering gear, work bench and tools are clean 
gening gear parts must be kept free from dirt' 
When mounting steering gear in vise or other 
mg fixture, do not grip housing too tightly o^ 
housing may be damaged. S y 


BEARING ASSEMBlY-^ay-;-^^ 


PULLER 




Figure 6 Removing Upper Jacket 
Tube Bearing —Using Tool 
No. J-489 


COLUMN DISASSEMBLY (Fig. 3 ") 

which attach ILe UtS an< J l0Ck Washers from studs 
gear housing ^ if ° assembI y < 4 ) to bevel 
2 no! ' t1Gn remove column assembly 
1 rn , 2 ' Remove u PPer bearing (3) from steering 
column assembly (4), using tool No. J-489 af 
; shown m figure 6 . 1 s 

1 nut nT ng adJUSting RUt (5)» Adjusting 

steering shaft h UP ?f r gear bearin - (?) from 
teerm^ shaft, then pull steering shaft and uooer 

vet gear ( 8 ) out of • bevel gear housing ( 9 ). 
4. Remove cotter pin and lover gear nut fis) 
from lower bevel ^ear /11 \ ~~ % 

vokP /ipi r „ , * T then remove splirted 

y° ke irom lower bevel gear 

5 \ Remove nuts ar ‘ d lock washers from bevel 
* * r housing studs, then remove bearing cap ( 14 ) 

. “bES£ *»»*> « 

Jsing suitable tool, remove lower £ear 

beve! n ge ir n r ir T* h ° USing ’ then remove lowe ^ 
(16) £" hoX a “ °‘ d “«“*<”* »»1 M . 

7 \ U necessa ry, horn wire tube may be removed 
» ter .ooo boshing has boon removed Lm bottom 
of bevel gear housing. 

HOUSING DISASSEMBLY v Fig. 7) 

adi U stini em ° Ve l 0 f knUt {ly and turn ^ver shaft 
adjusting screw ( 2 ) out a few turns 

thrJ' Piace pan Under assembl V to catch lubricant 
‘ vn remo/e gear housing side cover ( 3 ) and side" 
cover gasket, v ; xae 

3. After lubricant has drained out of housing 
suae lever shaft assembly do, out „/ 

first being sure outer end of lever shaft is free 
r m any burrs which might damage housing bush¬ 
ings as shaft Is withdrawn. 

4. Disassemble lever shaft assembly. Bend 
Prong of lock washer (5) away from stud nut, 

(y) then remove stud nut. Remove bearing inner 
race ( 6 ), oearings (9), and stud ( 8 ) from bearing 
outer race (7) then press bearing outer race out 
of lever shaft. 

5. Remove cotter pin and nut which retains 
universal joint yoke on cam and shaft assembly 
thenRemove' yoke and woodruff key from shaft 

. , Remove four, studs which attach gear hous¬ 

ing lower cover to gear housing, then remove 
lower cover shims and lower cam bearing assem! 
bly from gear housing. b 

7. Press cam and shaft assembly out of gear 

KSS ““ «*» toMH »b«mhl( 

8 . Using suitable tool, remove lever shaft oil 

sea 1 assembly and cam shaft oil seal assembly 
(3 3) from gear housing. y 

CLEANING AND INSPECTION (Figs. 3 and 7) 

Clean all parts thoroughly in clean gasoline 
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Figure 7—Steering Gear Components 


or other suitable cleaning fluid. Soak cam bear¬ 
ing assemblies, column jacket bearing assembly, 
and lever shaft stud bearings in cleaner to dis¬ 
solve any particles of hard grease. When all 
parts are clean, perforin the following inspection 
operations; 

1- Inspect cam bearings for excessive wear, 
pitted balls, or broken or damaged retainers. If 
i any of these conditions are present, in an aggra¬ 
vated state, replace cam bearing. 

.2. Examine stud roller bearings for pitting, 
chips, or broken rollers. If any rollers have to 
be replaced, it will be necessary to replace the 
complete set of rollers. Satisfactory operation 
cannot be obtained if old and new rollers are 
Installed in the same assembly. 

3 V Check helical cut grooves of cam and shaft * 
for roughness. Grooves must be smooth and free 
from scores. Check shaft for bent or sprung 
condition. 

4. Conical contact surfaces of lever shaft studs 
which ride in cam grooves, must be smooth and 
round. However, small flat spots may be dis¬ 
regarded. 

5. Check action of column jacket bearing as¬ 
sembly. * If action is unsatisfactory, or bearings 
show’ signs of wear, or retainers are damaged; new 
bearing assembly should be installed. 

6. Lever shaft and Pitman arm should be 
inspected to make sure they are not bent or 
twisted and that splines are in good condition/ 


7. Insert lever shaft in gear housing and check 

clearance between shaft and housing bushings. If 
clearance is excessive and diameter of lever sh'3dt 
is within limits given in “Specifications,” at end 
of this section, bushings should be replaced. When 
installing new bushings, press bushings into housing : ; 

until they are. positioned as shown in figure 2. /J 

8. Check action of universal joint. If action 

is not smooth and free, universal joint should be ■ # 

disassembled, cleaned, and inspected for defective 
parts which w’ould impair action. j. * 

9. Inspect gear housing and housing side cover — 
for cracks, distortion, and condition of all tapped 
holes. Replace parts if unfit for further service. . , 

STEERING GEAR ASSEMBLY yl 

Assembly of steering gear parts must not be ! 
attempted in dirty surroundings. Parts must be 
kept absolutely clears since even ■ small particles i 1 
of dirt, in working parts of steering gear, can 
cause excessive w'ear. ' S 

HOUSING ASSEMBLY (Fig. 7) : 

1. Insert steel ‘washer and cork washer into I 

gear housing, then press lever shaft oil seal as- "•(; 

sembly into gear housing until it seats solidly in 
housing. NOTE: Use of a new 7 oil seal is recom¬ 
mended, but oil seal may be used if in exceptionally 

good condition. 

2. Assemble lever shaft assembly. Press outer ! 
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figure 7 —Steering Gear Components 


|:Or other suitable cleaning fluid. Soak cam bear¬ 
ing assemblies, column jacket bearing assembly 
and lever shaft stud bearings in cleaner to dis- 
solve any particles of hard grease. When all 
parts are clean, perform the following inspection 
operations: 

j 1* Inspect cam bearings for excessive wear, 
pitted balls, or broken or damaged retainers. If 
any of these conditions are present, in an aggra¬ 
vated state, replace cam bearing. 

2. Examine stud roller bearings for pitting 
chips, or broken rollers. If any rollers have to 
be replaced, it will be necessary to replace the 
complete set of rollers. Satisfactory operation 
cannot be obtained if old and new rollers are 
installed in the same assembly. 

3. Check helical cut grooves of cam and shaft 
for roughness. Grooves must be smooth and free 
from scores. Check shaft for bent or sprung 
condition, 

4. Conical contact surfaces of lever shaft studs 
which ride in cam grooves, must be smooth and 
round. However, small flat spots may be dis¬ 
regarded. 

5. Check action of column jacket bearing as¬ 
sembly. If action is unsatisfactory, or bearings 
show signs of wear, or retainers are damaged; new 
bearing assembly should be installed. 

6. Lever shaft and Pitman arm should be 
inspected to make sure they are not bent or 
twisted and that splines are in good condition. 


7. Insert lever shaft in gear housing and check 
clearance between shaft and housing bushings. If 
clearance is excessive and diameter of lever shaft 
is within limits given in “Specifications,” at end 
of this section, bushings should be replaced. When 
installing new bushings, press bushings into housing 
until they are positioned as shown in figure 2.. 

8. Check action of universal joint. If action 
is not smooth and free, universal joint should be 
disassembled, cleaned, and inspected for defective 
parts which would impair action. 

9. Inspect gear housing and housing side cover 
for cracks, distortion, and condition of all tapped 
holes. Replace parts if unfit for further service. 

STEERING GEAR ASSEMBLY 

Assembly of steering gear parts must not be 
attempted in dirty surroundings. Parts must be 
kept absolutely clean since even small particles 
of dirt, in working parts of steering gear, can 
cause excessive wear. 

HOUSING ASSEMBLY (Fig. 7} 

1. Insert steel washer and cork washer into 
gear housing, then press lever shaft oil seal as¬ 
sembly into gear housing until it seats solidly in 
housing. NOTE: Use of a new oil seal is recom¬ 
mended. but oil seal may be used if in exceptionally 
good condition. 

2. Assemble lever shaft assembly. Press outer 
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bearing races (7) into lever shaft (10) with flanged 
end of races towards Pitman arm end of lever 
shaft. Coat inside surface of outer race with soft 
cup grease or vaseline to hold rollers in position 
during assembly, then install rollers (9), stud (8), 
inner race (6), lock washer (5J, iand lock nut (4) 
in outer race. Adjust as directed previously under 
Adjusting Stud Roller Bearing Units/■ 

.3. Install upper cam bearing unit in gear hous¬ 
ing, making sure upper race seats solidly in 
housing, 

4. Place cam and shaft assembly (24) in gear 
housing, then press lower cam bearing unit (25) 
into housing. 

5. Place shims (26) over lower cover, position 
cover on housing, then install lour attaching studs 
using new lock washers. Adjust cam bearing 
clearance as previously directed under “Cam 
Bearing Adjustment" in this section. 

6. Insert woodruff key in slot in upper end 
of cam and shaft assembly, position universal 
joint lower yoke on shaft, then install retaining 
nut (21) and new cotter pin. 

7. Slide lever shaft assembly into gear housing 
being careful not to nick or score housing bushings 
or oil seal. 

8. Place new side cover gasket on gear hous¬ 
ing position side cover on housing, then install 
attaching studs, using new lock washers. Adjust 
lever shaft thrust as previously directed under 

‘Lever Shaft Thrust Adjustment" in this section. 

9. Fill gear housing with lubricant specified 
in Lubrication (Sec. 13 of this manual). 

COLUMN ASSEMBLY (Fig. 3) 

1. Place upper bevel gear shims (steel) on 
bevel gear housing studs and place lower bevel 
gear shims (brass) in bevel gear housing. NOTE: 
Shims are available in .003 and .010 inch thick¬ 
nesses and an average of three (3) each are re¬ 
quired. 

2. Position lower bevel gear (11) in bevel 
gear housing (9), then install lower gear bear¬ 
ing (12). 

3. Press bearing oil seal (13) into bearing 
cap (14), position new gasket on bevel gear housing 
studs, then install bearing cap (H). Install splined 
yoke (16), 

4. If horn wire tube was removed, place tube 
in housing and install tube bushing. 

5. Place steering shaft and upper bevel gear 
(8) in housing (9), then install ppper gear bearing 
(7), adjusting nut lock (6) and bearing adjusting 
hut (5). Tighten nut until inner race of upper 
gear bearing rests solidly on shoulder of bevel 
gear, then lock nut in place. 

6. Press upper bearing (3) into steering column 
assembly (4) until shoulder of bearing retainer 
rests on column jacket. 


7. Position column assembly (4*) on bevel gear 
housing studs, then install new lock washers and 
nuts, tightening nuts securely. 

8. Adjust bevel gears as directed previously, 
under “Adjusting Bevel Gear Backlash," in this 
section. 

S teerin g Gear Ins t a 11 at ion (Fig. 1) 

1. Place steering gear housing into position, 
then attach to vehicle under structure with four 
mounting bolts. 

2. Place steering propeller shaft assembly 
into position, then install U-bolts which attach 
U-joint journal to tapered yoke mounted on cam 
and shaft assembly. 

3. Position steering column assembly on bevel 
gear housing bracket, then, working through fog 
lamp opening, install nut and new cotter pin on 
bevel gear housing stud. 

4.. Insert' horn wire terminal into connector* 
then install fog lamp as directed in Lighting (Sec. 
7G of this manual). 

5. Position U-joint journal in splined yoke* 
mounted on shaft of lower bevel gear, and secure 
with U-bolts. Connect lubrication and overflow 
tubes (15, fig. 2) to fittings in bevel gear housing. 

6. Place housing cap m steering column gear 
shift housing and install four cross recess screws* 
tightening screws securely. 

7. After placing Woodruff key in slot in upper 
shaft, position steering wheel on shaft. Install 
steering wheel retaining nut and tighten securely. 

8. Place lower contact spring over steering 
wheel retaining nut, then install base plate as¬ 
sembly in steering wheel. Install contact cap, 
contact spring, horn contact cup, and horn button 
in center of steering wheel. 

9. Place vehicle wheels in straight-ahead posi¬ 
tion and turn steering wheel to center of steering 
gear travel. Install XMtman arm on end of lever 
shaft aligning mark on arm with mark on shaft. 
Install new lock washer then secure Pitman arm 
with nut. Checking front end alignment at this 
time is also recommended. 

10. Assemble and connect drag link to Pitman 
arm as ■ instructed later under “Steering Drag 
Link" in this section. 

11. Reinstall steering gear removable cover 
seal, steering gear removable cover, and driver's 
seat. 

STEERING DRAG LINK 

Steering drag link assembly is three piece 
type, comprised of drag link and two end assem¬ 
blies. As shown in figure 8, drag link ends are 
roller bearing type and incorporate an adjustment 
feature which automatically compensates for wear 
on bearing surfaces. Both end assemblies are 
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AXLE END 


1 

2 

3 

4 

5 

6 
7 


Stud Nut 
End . Stud 
End Stud Bearing 
Drag Link End 
End Stud Seat Spring 
End Plug 
End Plug Lock 

8 End Stud Seat 

Grease Retainer 

9 End Stud Seat 

10 End Stud 

Bearing Seat 

11 Inner Dust Seal 

12 Inner Dust 

Seal Cover 

13 Outer Dust Seal 

14 Outer Dust 

Seal Cover 
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Figure 8—Siesartg Drag Link 


identical, except, end assembly at Pitman arm 
screws onto drag link, to provide for length ad¬ 
justment, while end at axle is integral with link 
Drag link end, at Pitman arm, is retained on 
drag link with clamp bolts. Drag link installation 
Is, shown in figure 1. 

MAINTENANCE 

Linkage between steering gear and front axle 
definitely affects steering action if parts are out 
of adjustment, bent, or twisted. Check steering 
geometry and front wheel alignment when steering 
linkage is repaired or replaced. 

Drag link end stud nuts must be kept tight 
or stud holes in steering arm and Pitman arm 
may become enlarged as a result ? of excessive 
looseness. Subsequent tightening of stud nuts may 
draw studs into arms so far, that dust cover 
parts may be damaged during sharp turns. 

Drag Link ends are equipped with lubrication 
fittings and should be lubricated as directed in 
Lubrication {Sec. 13 of this manual). 

LENGTH ADJUSTMENT 

It should not be necessary to alter length of 
drag link except when new Unk is installed If 
necessary to adjust drag Unk length, proceed as 
follows: 


1. Connect rear drag link end to axle steering 
arm. Be sure drag link end is thoroughly lubri¬ 
cated. 

2. Locate center of steering movement by turn¬ 
ing steering wheel from right extreme to left 
extreme, counting the number of turns. Then back 
up exactly half way. With front wheels in straight 
ahead position, front ball socket of drag link should 
fit on Pitman arm without changing position of 
Pitman arm or front wheels. 

3. If parts do not assemble correctly, first 
check all linkage for bends or distortion. If none 
of the drag link parts are found to be bent or 
twisted, loosen clamp bcAts , then turn front drag 
link end enough to obtain length to permit installa¬ 
tion of end stud in Pitman arm without twist or 
bind. 

4. Tighten clamp bolts firmly, then test adjust¬ 
ment. Front wheels should turn from right to 
left extremes without noticeable binding at* drag 
link ends. 

DRAG UNK END REPAIR 

Normal wear on bearing surfaces in drag link 
end will result in increased overall height of 
assembly. If excessive play is noted, drag link 
ends must be removed and disassembled for re¬ 
placement of worn parts. 
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REMOVAL ALT) DISASSEMBLY (Fig. 8) 

L Disconnect drag link ends from steering 
arms and Pitman arm by removing cotter pins 
and^ nuts from end studs and driving studs out 


2. Loosen clamp bolt nuts and unscrew drag 
link, end from drag link. 

3. Remove outer dust seal cover (14) outer 
dust seal (IS), inner dust seal cover (12), and inner 
dust seal (11) from end stud (2). 

4 Pry end plug lock (7) out of drag link end 
(4), then remove end plug (6), end stud seat spring 
\5), end stud seat (9), grease retainer (8), end 
stud (2), end stud bearing (3), and end stud bearing: 
seat (10) from drag link end. 


CLEANING AND INSPECTION 

1. Immerse all parts, except dust seal covers 

(12 and 14) in suitable cleaning fluid, use a 
stiff bristle brush as required, and clean parts 
thoroughly. . ... 

2. Check all parts for wear or corrosion and 
discard parts that are badly damaged. 

3. Check tension of end stud seat spring (5). 
Discard spring if tension is not within limits 
given in Specifications at end of this section. 

4. Carefully inspect rollers in end stud bearing 
assembly (3) for roughness or flaking, if rollers 


will not rotate freely.in retainer, bearing assembly 
should be replaced. 

ASSEMBLY AND INSTALLATION 

Keep all parts clean when performing assembly 
operations. If dirt or grit is allowed to get into 
drag link end when assembling, premature and ex¬ 
cessive parts wear will result. 

^2. Lubricate all parts with lubricant specified 
in Lubrication" (Sec. 13 of this manual), then 
place end stud bearing (3) and end stud bearing 
seat (10) on end stud (2). 

2. Insert stud and bearing assembly into drag 
link end (4), then press grease retainer (8) over 
end of end stud seat (9). Place stud seat in 
drag link end, then install end stud seat spring 
(5), and end plug (6). Secure parts in drag link 
end (4) with end' plug lock (7). 

3. Install on threaded end of stud, in following 
order, inner dust seal (11), inner dust seal cover 
(12), outer dust seal (13), and outer dust seal cover. 

4. Install drag link end assembly on drag link 
but do not tighten clamp bolt nuts. 

5. Place drag link in position on vehicle, then 
connect end stud to steering arm at axle. 

,, Adjust length,^as previously directed under 
Length Adjustment, in this section, then lubricate 
as directed in Lubrication (Sec. 13 of this manual). 


SPECIAL TOOLS 


eouiviipnt V made t0 special t00ls in this section. These tools, or their 
A, , nt ’ are necessary and are recommended to more readily and efficientlv 
h “” P r s p h certain service operations. The tools, however, are not supplied 

actufers ar" sM ^ DlVl , 8lon * - Besses of Vendors or 

of these too^ r ? * reference > and sin ce such vendors are the suppliers 
directly from Them ^ regardmg availab ^y. price, etc., should be obtained 


No. 

J-452G 

J-489 

Code 


Name 

Steering Wheel Puller 
Jacket Bearing Remover 


Vendor 


Code 

. . KM 
. ♦ KM 

Address 


KM 


Kent Moore Organization 


Detroit, Mich. 
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SPECIFICATIONS 

STEERING GEA R 

Make .. 

Type . III'.]]] .] .‘ ' • * * ‘ Hoss Gear & Tool Co. 

Gear Ratio , . , .* * Cam & Roller - Twin Lever 

Steering Wheel Diameter ... 23 to I 

.* * • .. 22 m. 

CLEARANCE 

Housing diameter at lever shaft bushing ... , , „„„ . 

Lever Shaft bushing length b . L873 - 1.875 m. 

Inner Bushing. 

Outer Bushing ../.".*]/* .*.* ' 3 - 250 " 1-253 in. 

Lever shaft bushing O D 1.48 ~ 1.50 in. 

Lever shaft bushing I.D." .\ - • L 878 - 1-877 in. 

Lever shaft- diameter -•***-*... 1.7485 - 1.7500 in. 

Clearance - bushing to shaft ' .3. 7465 - 1.7475 in. 

Clearance - bushing to housing. 0,003 " 0,0035 In- 

Lever shaft stud bearing (0.001 - 0.004 in.) Tight 

Outer race - O D * 

Lever shaft stud hole "diameter.. 1.938 - 1.939 in. 

Clearance - race to shaft .. 3.936 - 1.937 in. 

Housing diameter at cam bearing" ^e'a'ts.!. ( °'° 0J " °;?° 3 I ?^, T . i ? ht 

Cam bearmg outer race diameter . 2,750 ' 2,752 ln * 

Clearance - Race to housing . 2,748 ‘ 2,748 in - 

* .. • * 0.001 - 0.004 in. 

ADJUSTMENTS 

Cam Bear ings 
Adjustment type 

Shim sizes available * °.*.. Shims 

Adjust to * * * ' ^ ‘ * * * *. 0.002, 0.003, & 0.010 in. 

... .. Slight Drag (see text) 

Lever Shaft Thrust 
Adjustment type 

Adjust to . ' \ “.* * -. Adjuster Screw 

. . Slight Drag (see text) 

Lever Shaft St ud Bearings 
Adjustment type . 

Adjust to . .*... Adjuster Nut 

..\...o ..... . See Text 

Bevel Ge ars 

Adjustment type. 

Shim sizes available * *..... * * Shims 

Adjust to ..* - 0.003 in. & 0.010 in. 

‘ .No Perceptible Backlash 

STEERING DRAG LINK 

' Type. 

Stud centers .*.-• Adjustable Length 

.. ■ ..—. 37-7/16 in. 

Stud Seat Sp ring • 

Free length'/ . 

Lbs. pressure at 1/2 in , ” * *.*.* * ' * * .. 3/4 in. 

Solid Height .... 350 - 400 lbs. 

*...■'.. 27/64 in. 
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SERVICE BULLETINS 

Service Bulletins are issued, "whenever required, supplementing Information 
in this section. The information contained in these bulletins should be noted 
in the text and bulletin filed for future reference - Make note of bulletin 
number in space below: 


NOTES 














Contents of This Section 


Subject 

Mainshaft and Gears. 

Countershaft and Gears „ . # 
Reverse Idler Gears . . . ..* 

Oil Pump . „.. 

Oil Seals 

Shifting Mechanism. 

Operation. ] 

Maintenance on Vehicle . . . 
Transmission Replacement , 


Subject 

Transmission Forward Controls 

Assembly Repair , ._ 

Transmission Disassembly 
Disassembly of Subassemblies * 
Transmission Cases and 

Dowel Pins . ♦ . . .. 

Subassembly Build-up * # . 
Transmission Assembly 

Special Tools - .. . # _ 

Specifications * .. 


Page 

• . 243 

♦ * 245 

* . 24 5 
- * 245 


Subject 
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Subject 
Lubrication . 
Propeller Shafts , 
Trouble Shooting 


.1 Me fanical transmission (fig. i), has {our 
forward speeds and one reverse. ah mainshaft 
reverse idler, and countershaft gears have helical 
cut teeth and are m constant mesh. Interlocking 
(slidmg) clutches with spur teeth on inner diameter 
slide on corresponding teeth on clutch gears. 

Power is transmitted from transmission to pro¬ 
peller shaft through a spiral bevel gear angle drive 
'unit which forms part of transmission assembly. 

Transmission, clutch and engine are mounted 
as a unit, the weight at rear of which is carried 
at transmission case. Access to transmission is 
gained through engine compartment doors 

nn _ a 11 . t t ‘'a t .. * 


The terms “Front’ 


as used In 


following description and illustrations do not apply 
to the mounted position of transmission in coach. 
Following the common usage of those terms - 
‘Front” applies to clutch end of transmission, 
while Rear applies to propeller shaft end 
Key numbers in text refer to figures 1 and 2. 

MAINSHAFT AND GEARS 

Mainshaft (71) is supported at rear end by 
opposed tapered roller bearings (68 and 69) mount¬ 
ed in angle drive case end cover (59). Mainshaft 
center roller bearing (42) mounted in main case 
(9) directly in front of bevel pinion (64), supports 
mainshaft at that point. Front of mainshaft is 
supported by main drive gear pilot roller bearing 
(11) mounted in pocket of main drive gear (2) 
Main drive gear (2) is supported in main case 


(S) by single row ball bearing (5). 

Mainshaft 3rd and 4th speed clutch gear (14) 
is mounted on splined portion of mainshaft and 
held in place with mainshaft gears retaining nut 
(x2) and lock washer (13). First and 2nd speed 
clutch gear is integral with mainshaft. 

Mainshaft 1st (39), 2nd (30), and 3rd (22) speed 
constant mesh gears are each mounted on double 
row needle bearings. Rows of bearings are sep¬ 
arated by spacers. 

COUNTERSHAFT AND GEARS 

Countershaft (8T) is supported at rear by single 
row bail bearing (85) held on shaft with two lock 
nuts (84 and 82) and lock washer (83). Front end 
of shaft is supported on counter shaft front roller 
bearing (104) which is prevented from coming out 
of case by clutch housing (10). Inner race of rol¬ 
ler bearing (104) is held on shaft by countershaft 
front bearing nut (100; and retaining washer (105). 

Countershaft drive gear (101) and countershaft 
3rd speed gear (97) are keyed to shaft and sep¬ 
arated by spacer (99). Countershaft 2nd speed 
gear (95) and countershaft clutch gear (94) are 
integral with shaft. 

Countershaft 1st speed gear (89) is not keyed 
to shaft, but is carried on bronze bushing (90) 
and is driven by countershaft sliding clutch (91) 
carried on countershaft clutch gear (94). Counter¬ 
shaft sliding clutch (91) is operated by reverse 
shift fork and is engaged in all forward speeds. 
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TRANSMISSION 


SLIDING CLUTCHES SHOWN IN 
SOLID LINES ILLUSTRATE POSITIONS 
FOR REVERSE GEAR OPERATION; 
WHILE DOTTED LINES INDICATE 
NEUTRAL POSITIONS 
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Figure 2—Arrangement of Mainshaft, Countershaft and Revert* 
Idler Gears and Sliding Clutches for Reverse Operation 


1 OilSed 

2 Mctn Drive Gear 

3 Bearing Lock Nut 

4 lock Washer 

5 Main Drive Gear Bearing 

6 Bearing Retainer 

7 Main Drive Gear Bearing Cap 

8 Shims 

9 Transmission Main Case 

10 Clutch Housing 

11 Mainshaft Psfot Bearing 

12 Mainshaft Nut 

13 Nut Lock Washer 

14 3rd and 4th Speed Clutch Geor 

15 Poppet Bali 

16 Plunger 

17 Spring 

18 3rd and 4th Speed Sliding Clutch 

19 3rd ond 4th Speed Shift Pork 

20 3rd Speed Gear Bearings 

21 Spacer 

22 3rd Speed Gear 

23 3rd and 4th Speed Shift Shaft 

24 Mam Case Cover 

25 3rd and 4th Speed Shift Lever 

26 3rd and'4th Speed Shift Finger 

27 3rd and 4th Speed Gear Thrust 
Collar 

28 2nd Speed Gear Bearings 

29 Bearing Spacer 

30 Mamshaft 2nd Speed Gear 

31 Hi end 2nd Speed Clutch Gear 

32 1st and 2nd Speed Sliding Clutch 

33 1st, 2nd, and Reverse Shift Finger 

34 1st ond 2nd Speed Shift Fork 

35 Ht, 2 r.ft, and Reverse Shift Shaft 

36 1st Speed Gear Bearings 

37 1st, 2nd, and Reverse Shift Lever 

38 Bearing Spacer 

39 Mainshcift Ht Speed Gear 


40 1st Speed Gear Thrust Washer 

41 Ut, 2nd, and Reverse Shift Rod 

42 Moinsbaft Center Bearing 

43 Propeller Shaft Flange Nut 

44 Propeller Shaft Flange 

45 Bearing Cap 

46 011 Seal 

47 Bearing Cap Stud Nut 

48 Angle Drive Outer Tapered 
Bearing 

49 Gasket 

50 Bearing Retainer 

51 Shims 

52 Shims 

53 Bearing Spacer 

54 Angle Drive inner Tapered 
Bearing 

55 Speedometer Drive Gear 

56 Speedometer Driven Gear 

57 Spacer 

58 Angie Drive Cose 

59 Angle Drive Case Cover 

60 Angle Drive Gear Roller Bearing 

61 Snap Ring 

62 Bevel Pinion Front Spacer 

63 Bevel Pinion. Key 

64 Bevel Pinion 

65 Angle Drive Gear and Shaft 

66 Bevel Pinion Rear Spacer 

67 Bearing Retainer 

68 Mainshaft Inner Rear Bearing 

69 Mainshaft Outer Rear Bearing 

70 Mainshaft Rear Bearing Cap 
7\ Mainshaft 

72 Mainshaft Rear Bearing Nut 

73 lock Washer 

74 Shims 

75 Shims 

76 Oil Pump Driven Gear Shaft 

77 Oil Pump Driven Gear 


78 Oil Pump Cover 

79 Oil Pump Drive Gear 

80 Oil Pump Drive Shaft 

81 Oil Pump Housing 

82 Outer Nut 

83 Lock Washer 

84 inner Lock Nut 

. 85 Countershaft Rear Bearing 

86 Countershaft Rear Bearing 
Retainer 

87 Countershaft 

88 Countershaft 1st Speed Gear 
Thrust Washer 

89 Countershaft 1st Speed Gear 

90 Countershaft 1st Speed Gear 1 

Bushing 

9T Countershaft Sliding Clutch 

92 Reverse Idler Drive Gear 

93 Reverse idler Sliding Clutch 

94 Countershaft Clutch Gear 

95 Countershaft 2nd Speed Gear 

96 Reverse Idler Driven Gear 

97 3rd Speed Countershaft Gear 

98 Reverse idler Shaft 

99 Spacer 

TOO Countershaft Gear Key 

101 Countershaft Drive Gear 

102 Magnetic Drain Plug 

103 Drive Gear Retaining Washer 

104 Countershaft Front Bearing 

105 Bearing Retaining Washer 

1C6 Countershaft Bearing Retaining 
Nut 

107 Relief Valve Plug 

108 Relief Valve Spring 

1,09 Oil Pump Relief Valve Soil 

110 Mainshaft Center Bearing Retainer 

111 Pressure Relief Valve Plug Washer 

112 Bearing Retainer Gasket 
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TRANSMISSION 

REVERSE IDLER GEARS 

Reverse idler driving and driven gears (92 
and 96) are mounted on roller bearings, with two 
bearings in each gear separated by spacers. 

Reverse idler gears are separate, , revolving 
independently of each other in all forward speeds. 
Reverse idler driven gear (96) is in constant mesh* 
wit-iii countershaft 2nd speed gear (95) and reverse 
idler driving gear (92) is in constant mesh with 
mainshaft 1st speed gear (39). Reverse idler 
sliding clutch (93) is carried on hub of reverse 
idler driving gear, and engages both gears during 
reverse speed. 

Oil PUMP ' 

Transmission lubricant is circulated to various 
points throughout transmission by means of a 
conventional gear type oil pump mounted on rear 
side of angle drive case. Oil pump drive is ac¬ 
complished by fitting end of oil pump shaft (80) 
into rear end of countershaft (87). 

Oil pump drive gear (79) hubs project on both 
sides and fit into oil pump housing (81). Oil 
pump driven gear is bushed and turns on shaft 
(7^ pressed into oil pump cover (78). Pump is 
fitted with spring loaded pressure relief valve, 
consisting of a ball (109) and spring (108) held 
in place by screw type plug (107)'. 

OIL SEALS 

Spring loaded synthetic rubber type oil seals 
are used at main drive gear bearing cap (1) and 
at output shaft bearing cap (46). Spring loaded 
leather oil seals are used at three points on 
shift shafts in transmission cover. See figure 4, 
items 11, 16, and 26. 

Before leather seals are installed, they should 
be soaked in "Neatsfoot” oil or warm engine oil 
until leather portion of seal is soft and pliable., 
This procedure will insure an efficient leak-proof 
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seal and also assists in installation. Seal as¬ 
semblies should be replaced in overhaul periods. 

SHIFTING MECHANISM 

Gearshift lever is located just below steering 
wheel at right-hand side of steering column. Mech¬ 
anical linkage consisting of levers, shaft rods and 
bell cranks (fig. 5) transmit movement of gearshift 
lever to mechanism at transmission control cover. 

The forward controls at steering column (fig. 10) 
are enclosed in housing which also encloses steer¬ 
ing column above instrument panel. 

Reverse Solenoid and Relay (Figs. 7 a nd 8) 

The reverse solenoid, mounted on the trans¬ 
mission assembly is used to furnish pulling force 
to move shift finger into engagement with re¬ 
verse speed shift fork. 

^Reverse solenoid has two coils, one known 
as a pulling 'coil and the other referred to as 
holding coil. Electrical circuit to solenoid is 
completed by means of solenoid relay mounted 
on engine compartment panel. Relay is in turn 
controlled by reverse switch button at panel to 
the left of driver. Relay control circuit is pro¬ 
tected by No. 1 fuse at instrument panel. 

When gearshift lever is-in 1st speed position 
the shift finger (IS, fig. 4) is in line with notch 
in reverse speed shift fork, hence pressing the 
reverse button at this time causes reverse sole¬ 
noid to operate, thereby moving finger into en¬ 
gagement with the reverse shift fork. 

As gearshift lever is moved through reverse 
shift path (fig. .3), the reverse idler drive and 
driven gears are locked together by clutch and 
at same time countershaft 1st speed gear is dis¬ 
engaged from countershaft to become an idler 
gear for reverse operation. 

Both coils in reverse solenoid (fig. 8) are 
energized to move the shift Unger in transmission, 
but as solenoid plunger reaches end of its travel 
it strikes a pin which opens a set. of points there¬ 
by breaking circuit through pulling coil The hold¬ 
ing coil remains energized however and will hold 
the solenoid plunger "in” as long as driver presses 
the reverse switch button. Refer to Wiring (Sec. 
7A of this manual) for wiring, circuits, etc. 

OPERATION 

Forward speeds are shifted manually by means 
of shift lever interconnected to ^transmission shift 
tower by control rods and lovers (fig. 5),' 

This section describes the path by which power 
Hows through the transmission assembly as ve¬ 
hicle is operated. Shifting diagram shown in fig¬ 
ure 3 may be referred to for gearshift lever 
position for each transmission speed. 


Figure 3 —Gear Shifting Diagram 
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1 Interlock Pm Plug 

2 Reverse Speed Rod 

3 Interlock Pm 

4 1st ond 2nd Speed Rod 

5 Interlock Pin 

6 Shlfl Rod End Plate 

7 3rd and 4th Speed Shift Rod 
B 3rd and. 4th Speed Shift Fork 

9 3rd and 4th Speed Shift Finger 

10 3rd ond 4th Speed Shift $haft 

11 Oil Seal 

12 3rd and 4th Speed Shift Lever 


SECTIONAL VIEW FROM REAR 


13 Cover 

M Stop Sleeve 

* J 1st, 2nd, and Reverse Speed Shift 
lever 
Oil Seal 

^ 7nc ^ an< ^ Reverse Speed Shift 
Shaft 

18 1st, ond 2nd Speed Shift Fork 

I? Isf, 2nd, ond Reverse Speed Shift 
nnger 

20 Reverse Speed Shift Fork 
Reverse Solenoid 

22 Solenoid Shift Lever Screw 


23 Reverse Solenoid Shift lever 

24 Collar Pin 

25 Solenqfd Fork Collar 

26 Oil Seal 

27 Washer 

28 Reverse lockout Sprina 

29 Washer 

30 Stop Sleeve 
3T Stop Sleeve 

32 Shift Finger Key 

33 Transmission Main Case 

34 Solenoid Linkage 


fn R f cr . t0 ° peration ( s «- O in this manual) 
lor driver s instructions. 

FIRST SPEED 

The 1st and 2nd speed sliding clutch (32) i* 
engaged with mating teeth on mainshaft 1st soeed 
gear (39) and the power flow is •" s f eed 

gear (2) to countershaft drive gear (10D thr ^ 
countershaft (87) !o countershiS 1st w gh 
(89), to mainshaft 1st speed gear n^ ^ gear 
sliding clutch (32) and clutch <-t ar (In ’ t through 
shaft (17), through mainshalt 

and output shaft (G5). g llve Scars 


fl0ur& ^ Sectional View of Transmission Cover 
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SECOND SPEED 

First and 2nd speed sliding clutch (18) is 
engaged with mating teeth on mainshaft gear (30)" 
Power flow is main drive gear (2) to countershaft 

(101) H tO ^ SPCed gCar < 95 >' t0 

cih r mw'^ r {30> ’ t0 clutch (32) and 

shaft 4 iJZJ ’, mamshaft ( ?1 >> thr ough main- 
^nait angie drive gears* 

third speed 

jhe 3rd and 4th speed sliding clutch (18) is 

KeE g %?T ” 5atiRg teoth on mainshaft 3rd speed 
L J-*l X 2 \ * n * P° wer fl ow is from main drive 
■ (2) t0 countershaft drive gear ( 101 ), through 
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18 1st* 2nd and Rev. Rod 
39 Engine Stay Rod 

20 Clutch Housing 

21 Transmission Control 

Cover 

22 Reverse Solenoid 
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Steering Wheel 
Gearshift Lever 
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3rd and 4th Front Beil 
Crank 
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3rd and 4fch Control Rod 
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10 1st, 2nd and Rev. Control 

Rod 

11 Control Rod Bearing 

12 Transmission Control 

Lever Bracket 

13 Upper Lever (1st, 2nd and 

Rev.) 
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15 Control Lever Shaft 
18 Lower Lever 
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to Lever Rod 
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23 Solenoid Lever 

24 Moto-Gard Cut-out Switch 

25 Switch Control Link 

28 Reverse Solenoid Relay 
27 Reverse Switch Button 
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Figure 5—Transmission Controls and Linkage 


countershaft (87) to countershaft 3rd speed gear 
(22) and through sliding clutch (18) and clutch 
gear (14) to mainshaft, through mainshaft to angle 
drive gears and output shaft (65). 

FOURTH SPEED 

The 3rd and 4th speed sliding clutch (18) is 
engaged with mating teeth at rear of main drive 
gear (2), and power flow is directly through slid¬ 
ing clutch (18) and clutch gear (14) to mainshaft 
and to angle drive gears and output shaft (65). 

REVERSE SPEED 

Reverse speed is shifted manually using same 
controls as forward speeds, but is assisted by 
a solenoid mounted oh transmission shift cover 
and controlled by a button mounted on coach body 
at left of driver (fig, 5). 

To shift from neutral into reverse speed, move 
gear shift lever into first speed position engaging 
first speed gears. Refer to figure 1. Energize 
solenoid on transmission by pressing reverse 
button, .Solenoid moves shift finger in trans¬ 
mission cover from first and second speed fork to 
reverse speed fork. Move gear shift lever into 
second position which moves reverse shift fork 
forward disengaging sliding clutch on countershaft 
and engaging sliding clutch on reverse idler gears. 
Control button must be held in depressed position 
until shift into reverse is complete. 


For reverse operation, sliding clutches are 
positioned and gears are meshed as shown in 
figure 2, and power flow is from main drive gear 
(2) to countershaft drive gear (101), through coun¬ 
tershaft to 2nd speed gear (95), to reverse idler 
driven gear (96) and driving gear (92), to main- 
shaft 1st speed gear (39), through sliding clutch 
(32) to mainshaft, to angle drive gears and out¬ 
put shaft. 

MAINTENANCE ON VEHICLE 

The light maintenance operations covered in 
this paragraph include items which should be per¬ 
iodically inspected and those minor repairs and 
adjustments which may be accomplished without 
removing transmission from vehicle. 

TRANSMISSION CONTROL ROD ADJUSTMENT 

Provisions are made for adjustment of con¬ 
trol rod length by use of adjustable yokes. When 
replacing transmission or any of the control link¬ 
age, be sure linkage is adjusted as follows, be¬ 
fore attempting to operate vehicle; 

1. Place gearshift lever in neutral position; 
then move transmission gears into neutral posi¬ 
tion by operating levers (25 and 37, fig. 1). 

2. Adjust yokes on rods (17 and 18, fig. 5) 
so that clevis pins can lx* inserted without moving 
rods or levers from neutral position. Make certain 
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ock nuts are tightened after adjustment has been 
made, 

INSPECTION AND LUBRICATION 
1.4 sAt regular intervals inspect for looseness of 
transmission mounting bolts, also transmission 
cover retaining bolts. Inspect lor evidence of 
lubiricaht leakage at bearing caps and at filler 
and; drain plugs, 

M Refer to Lubrication {Sec, 13 of this manual) 
for recommendations on type and quantity of lu¬ 
bricant to use and also for recommended lubri¬ 
cation intervals, 

IA sump in lower position of main case is 
equipped with magnetic type drain plug. This plug 
should be removed and cleaned at draining periods. 
Angle drive case is also equipped with magnetic 
jtype: plug which should be cleaned at regular per- 
;tod's. “Hot” and “Cold” levels shown on dip 
stick (fig. 6) refer to lubricant level when lu¬ 
bricant is hot or cold, respectively. 

; REVERSE SOLENOID RELAY ADJUSTMENT 
(Fig. 75 

If difficulty is experienced when shifting trans¬ 
mission into reverse, the trouble may lie in the 
relay or wiring. Engine control switch must be 
*'on” to supply current to relay circuit. Check 
Jo. 1 fuse a! instrument panel. If fuse is not 
| burned out, trace circuit to engine compartment 
panel. Refer to Wiring (Sec. 7A of 'this manual) 
ifori wiring diagram. 

j When certain that current will flow to relay, 
i check and adjust as follows: 

: jl. Be sure wiring connections are clean and 

•tight at each relay terminal, 
j 2. Remove relay cover and examine points. 

I If points are burned or pitted, disconnect wire 
| from terminal marked “B” and dress points using 
la thin fine cut point file. 

p 3. Measure point opening. Correct setting is 
.035 inch. If necessary to change point opening, 
jbend stop as indicated in figure 7. 

4, Measure air gap between armature and 
I relay coil core. Air gap should be .012 inch 
with points closed. If necessary to change air 
gap, loosen air gap adjustment screws (fig. 7) 
land move armature up or down as required. If 
necessary, align support carrying lower contact 
Iso., that air gap will be uniform between core 
Jand armature. 

5. Install relay cover and attach any wires 
i removed during adjustment. 

[reverse SOLENOID LINKAGE ADJUSTMENT 

Whenever the reverse solenoid has been re- 
loved, or if difficulty is experienced when shift- 
: ing transmission into reverse speed; the following 
j procedure will properly adjust the solenoid linkage. 


TRANSMISSION 



1. Make certain transmission control rod link¬ 
age is correctly adjusted. 

2. Place gear shift lever in first speed po¬ 
sition. 

3. Remo :e cover from rear of reverse. sole¬ 
noid, and inspect contact points. If points are 
burned or pitted, dress with a fine cut point file, 

4. Manually shift reverse solenoid lever into 
reverse speed position. 

5. Adjust lock nuts on solenoid link screw 
so that solenoid points just break, with the 1st, 
2nd and reverse speed shift shaft moved fully 
into reverse speed position (fig. 8), 
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F/gure 8—ftsvers# Solenoid and Linkage 


- TRANSMISSION REPLACEMENT 

TRANSMISSION REMOVAL 

Transmission may be removed from vehicle 
as a unit without removing complete power plant 
ar. follows: 

1* Remove dust pans from beneath engine and 
transmission, then place engine dolly under engine 
flywheel housing to relieve w eight at power plant 
rear mountings 

2. Disconnect clutch, hand brake, and trans¬ 
mission control rods from levers at transmission 
by removing clevis pins which attach rod yokes 
to levers. 

3* Disconnect electrical wiring from reverse 
solenoid and speedometer sending unit. Also de¬ 
tach engine ground strap. 

4. Break seal wire (fig. 9) and remove plate 
inclosing duo-speed governor cable connection at 
transmission cover. Back off guide (8), loosen 
eye-bolt nut which clamps cable to lever, then 
unscrew tube nut (9) to detach governor cable 
tube from transmission cover. Lift tube and cable 
assembly away from transmission. 

5. Remove two bracket to insulator bolts at 
left-hand side of transmission case, and one bolt 
through insulator and channel, at right-hand side 
of transmission at bulkhead. 

6. Remove bumper support to engine support 
channeL bra.ce, remove bolts attaching lower in¬ 
sulator to support channel, then remove strut 
to channel bolt at right-hand rear side of, trans¬ 
mission. Remove bolt at top of .strut and remove 
strut. 

7. Disconnect engine stay bar by removing 
clevis pin at clutch housing eye bolt. 

8. Place transmission dolly under transmission 


to take weight of the assembly, then remove bolts 
and cap screws attaching clutch housing to engine 
flywheel housing. 

9. Loosen slip joint uVst cap on propeller shaft 
so joint can be pulled a cart as transmission is 
removed. 

10. Move transmission assembly straight away 
from engine assembly, being careful to keep trans¬ 
mission drive gear aligned with clutch disc hub 
as transmission is withdrawn. Jack screws in 
threaded holes in clutch housing flange may be 
used to force the clutch housing away from en¬ 
gine flywheel housing. 

CLEANING 

After transmission is removed from vehicle, 
reverse solenoid and linkage should be removed. 
Exterior of transmission should be thoroughly 
cleaned with a suitable solvent to loosen and re¬ 
move all accumulated road dirt and grime. After 
all dirt and other foreign material lias been re¬ 
moved, rinse with gasoline and blow dry with 
compressed air. NOTE: The use of caustic clean¬ 
ing compounds should be avoided due to their 
deleterious effect on aluminum. 

TRANSMISSION INSTALLATION 

Coat clutch shaft splines sparingly with lu¬ 
bricant as directed in Lubrication (Sec. 13 of this 
manual). Install clutch release parts in clutch 
housing if they have been removed. Refer to 
Clutch (Sec. 5 of this manual) for clutch release 
mechanism inforrnation. 

1. If hand brake mechanism and propeller shaft 
universal joint have been removed from trans¬ 
mission, refer to respective sections (4D or 18, 
of this manual) for construction of. these as- 
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semblies, and assemble’ on transmission. 

; j>2; : Support transmission on dolly with drive 
jgjear; perfectly aligned with clutch disc hub, then 
pic|ye.;transmission toward engine meanwhile guid- 
ling.?propeller shaft slip, joint splines together. 

I; 3|*. Bolt clutch housing firmly against; flywheel 
ihbusing: and remove transmission dolly.' 

I I: f .Install support strut at right-hand rear 
corner of coach, and install support channel and 
under transmission. Install bolt through 
insulator and channel at bulkhead and the two 
insulator bolts at rear left-hand side, of trans¬ 
mission case. Install bumper support brace. 

. ; i 5v Connect engine stay bar (19, fig. 5) at clutch 
housing, then remove engine dolly. Connect clutch, 
tend |brake, and transmission control rods to levers 
at; transmission. Moto-Gard cut-out switch (24, 
fig. 5) must be connected to special clevis pin 
.which; holds 1st, 2nd, and reverse rod to lever 
l oh : transmission. 

: |; 6p Connect engine ground strap, electric speed¬ 
ometer wiring and reverse solenoid wire to re¬ 
spective units. 

/Vdjust all control rods as directed in 
Trarismission Control Rod Adjustment” previously 
this section. Also be sure to adjust clutch 
.AI free-travel to specified dimensions. 
f Remove plate enclosing cuo-speed governor 
lever: at transmission cover. Move governor con¬ 
trol tube and cable into position with cable in¬ 
serted through eye-bolt (7) in lever (fig. 9). Tight¬ 
er! ^ u he nut into threads in transmission cover, 
H6ld ij cable in exactly the same relationship to 
lever 1 ; as it occupied before removal. If new 
cablej is being installed, refer to ,e Duo-Speed 
Governor Adjustment” in Engine (Sec. 8B in this 
manual) for instructions on method of connecting 
cable to lever at transmission, 

| Be sure to tighten eye-bolt nut firmly and turn 
guide (8, fig, 9) in until inner end contacts cable, 
then tighten lock nut. After checking adjustment, 
thb wire and seals must be installed as shown 
in; figure 9. 

J 9. Check lubricant level on dip stick (fig, 8) 
and if necessary add lubricant to “cold” level, 
referring to Lubrication (Sec, 13 of this manual) 
for lubricant specifications. 

s TRANSMISSION FORWARD 
CONTROLS 

CONTROL REMOVAL AND 
DISASSEMBLY '{Fig, 10) 

Gearshift lever and control mechanism at 
m jev's position may be removed from vehicle 
disassembled as follows: 

! 1. Remove steering wheel, 
j: 2. Remove cover (cap) from rearward side 
of [gearshift housing (20); also, remove instrument 
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1 3rd and 4th Shift 

Shaft 

2 Lock 

3 Woodruff Key 

4 Governor Control 

Lever 


7 Eye Bolt 

8 Guide 

9 Control Tube Nut 

10 Lock Wire 

11 Seal 

12 Cover 


5 Transmission Cover 13 1st, 2nd, and 

Reverse Shaft 


6 Control Cable 
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Figure 9 — Duo-Speed Governor Control 


panel mounting screws and move panels sufficient¬ 
ly to gain access to lower end of shift control 
assembly. Remove directional signal switch plate 
from side of housing (20) and disconnect wiring. 

3. Remove nuts attaching rods (2*6 and 28) to 
levers (24 and 27), Remove bolts attaching hous¬ 
ing (20) at instrument panel, and two bolts holding 
lower end of housing to body structure. 

4. Lift housing and control assembly upward 
and remove from vehicle. 

5. Remove clamp bolt from lever (27) and f 
remove lever and key. 

6. Remove clamp bolt from lever (24), then 
drive lever and bearing assembly off tube and 
shaft. Remove key from tube (29) and remove 
items 17, 18 and 19 from tube at lower end" of 
housing. 

7. Remove housing cap (3), poppet retainers 
(5) and poppets (6) from housing. 

8. Loosen bolt in shaft upper lever (12). Re¬ 
move snap ring (10), then drive shaft (2) down¬ 
ward to remove shaft. Key way in shaft permits 
shaft to be driven downward past key in upper 
lever (12). 

9. Remove gearshift lever (15) with collar 
(13) and bearing as an assembly, then. remove 
upper lever (12). 

10. Remove clamp bolt from lever (16), then 
drive tube upward to expose lever key. Remove 
key, then drive tube out through bottom of hous¬ 
ing and remove lever (16) and items 17, 18, and 
19 from housing. 

11. If necessary to replace the needle bear¬ 
ing assemblies (7, 9, or 21) these assemblies 
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1 Steering Wheel 

2. Control Shaft 

3 Housing Cap 

4 Shaft Upper 

Bearing 

5 Poppet Retainer 

6 Poppet 

7 Collar Bearing 

8 Lever to Collar Pin 

9 Control Tube 

Bearing Upper 

10 Bearing Retaining 

Snap Ring 

11 Snap Ring (Part of 

Item 4) 

12 1st, 2nd, and Rev. 

Upper Lever 

13 Gearshift Lever 

Collar 

14 Gearshift Lever 

Poppet 


15 Gearshift Lever 

16 3rd and 4th Upper 

Lever 

17 Seal Cup 

18 Seal Felt 

19 Seal Washer 

20 Gearshift Housing 

21 Control Tube Lower 

Bearing 

22 Control Shaft Lower 

Bearing 

23 Lower Bearing Snap 

Ring 

24 3rd and 4th Lower 

Lever 

25 Lever Bearing 

26 3rd and 4th Rod 

27 1st, 2nd, and Rev. 

Lower Lever 

28 1st, 2nd and Rev. Rod 

29 Control Tube 

______ TP 3314 


Figure 10—Sectional View of Transmission Controls at Steering Column 


may be removed and new parts installed by using 
suitable driver to force out old bearings and in¬ 
stall new ones. 

12. To separate gearshift lever from collar 
(13), remove pin (8), Poppet (14) can then be 
removed for inspection. Bearing (22) may be 
removed from lever (24) after removing snap 
ring (23), and bearing (4) may be removed by 
pulling out through top of housing/ 

CONTROL ASSEMBLY AND 
INSTALLATION (Fig. 10) 

Ball bearing assemblies (4 and 22) are per¬ 
manently lubricated type requiring no additional 
lubrication during life of the bearing. 

Assemble mechanism and install as follows: 

1- Install bearing (22) in lever (24) and re¬ 
tain with snap ring (23). 

2. Place spring and ball (poppet, 14) in gear¬ 
shift lever and assemble lever (15) onto collar 
(13) "by installing pin (8) through the two parts. 

3. Insert tube (29) through needle bearings 
(9 and 21), assemble seal washer (19), felt (18) 
and cup (17) on upper end of tube, then drive 
key into key way. Install upper lever (16) and 
retain with clamp bolt. 

4. Hold upper lever (12) and gearshift lever 
and collar assembly inside housing, then insert 


shaft (2) upward through tube (29), needle bearing 
(7) and lever (12). Drive key into slot in shaft 
and keyway in lever (12). 

5. Install bearing assembly (4) on upper end 
of shaft (2) and retain with snap ring (10). In¬ 
stall and tighten cap (3). 

6. Assemble springs and balls (poppets) (6) and 
retainers (5) in housing. 

7. Support housing assembly in inverted po¬ 
sition and install washer (19), felt (18), and cup 
(17) over tube. Place key in key way in tube, then 
drive lever (24) and bearing assembly onto tube 
and shaft. Install clamp bolt to retain lever (24), 
Bolt must engage notch in tube. 

8. Install Woodruff key in key way in lower end 
of shaft (2), then drive lever (27) onto shaft. 
Install clamp bolt through lever (27) - bolt must 
fit into notch in shaft. Tighten clamp bolt in 
upper lever (12). 

9.. Set housing and control assembly into place 
in vehicle. Be sure steering column grommet is 
in place and in good condition. Bolt housing into 
place at instrument panel, and install two mounting 
bolts at lower end of housing. ' 

10. Connect rods (2G and 28) to respective 
levers, then check operation of gearshift lever. 

11. Connect directional signal wiring and in¬ 
stall switch plate on housing. 












i| M ;12* Install removeable cover over steering 
' •gear below instrument • panel, and install housing 
: .cover (cap) on housing. 

\ : • • 1 13, Install steering wheel. 

^ assembly repair 

I ; Key numbers in text refer to figure 1, 2, 
UandM4 except as indicated in text. 

j 4tj TRANSMISSION DISASSEMBLY 

; I I ;H (Refer to Fig. I) 

: Procedures for disassembling and assembling 

transmission as outlined in succeeding paragraphs 
should be followed carefully to accomplish over- 
•haul of transmission with minimum effort and 
i time. In addition to the tools, necessary recep¬ 
tacles for cleaning the parts and air pressure 
i for blowing out particles of dirt should be avail- 
i ;ablp. Parts should be cleaned thoroughly for in- 
| ispectiion and reassembly. 

Mount unit rigidly on a suitable stand and 
I proceed as follows: 

1. Remove main case cover (24) with shift 
forks and shafts. Remove oil pump from rear 

i transmission. 

2. Remove mainshaft rear bearing cap (70). 
Cap has two slots at outer edge so that screw 
I driver may be used to pry cap from retainer 
(67). Do not use extreme force when prying cap. 
INote quantity of shims (74) used between cap 
! (70) and retainer (67). Tag shims so that original 
I pack may be used when reassembling, 

i3. Lock mainshaft by engaging both first and 
third speed gears. 

{ 4. Straighten out lips of lock washer (73) and 

! remove mainshaft rear bearing nut (72) with special 
jwrench (Tool No. CS 1075). This nut has left- 
'hand threads and is marked with letters L.H. to 
distinguish it from countershaft nut. 
j 5. Remove rear bearing retainer (67) with 
.bearings. Retainer is provided with tapped holes 
'in which puller screws may be used. Note quantity 
■ of shims (75) used between retainer and angle 
i drive case cover (59). Tag shims so that original 
pack may be used when reassembling. 

6, Remove angle drive case cover (59), Two 
dowel pins are used to locate angle drive case 
j cover to angle drive case (58). 

1 7, Remove angle drive case (58) with angle 
• J drive gear and shaft assembly (65) from main 
{case (9). 

> r 8, Remove lock wire and stud nuts which at- 
l ach clutch housing to transmission; then remove 
^ clutch housing, together with clutch release parts, 
■'j: 9. Tapped hole in rear end of reverse idler 

! shaft is provided to withdraw shaft from case. 
{As shaft is withdrawn, gears, bearings, spacers 


and thrust washers will be stripped from shaft, 

10. Pull mainshaft bevel pinion (64) from main- 
shaft with special puller. (Tool No. CS 1048). 
Puller must grasp pinion firmly or pinion teeth 
will be damaged. Spacer (66) will be removed 
as pinion is pulled from mainshaft. 

11. Remove mainshaft center bearing retainer 
(110) with bearing (42) and thrust washer (40). 
Retainer has slots on outer edge so that screw 
driver may be used to assist in its removal. 
Bearing and thrust washer may be pressed from 
retainer if necessary after removing bearing snap 
ring. 

12. Remove main drive gear bearing cap (7) 
and oil seal (1). 

13. Remove main drive gear (2) with bearing 
(5) and bearing retainer (8). Pry lightly between 
main drive gear and third and fourth speed sliding 
clutch (18) to start drive gear bearing retainer from 
case. Remove pilot bearing (11) from mainshaft. 

14. Tie mainshaft gears together to hold them 
in place while removing mainshaft from case. Lift 
mainshaft and gears from case. 

15. Straighten lips of lock washer (83) and 
remove countershaft rear bearing lock nuts (84 
and 82). 

16. Force countershaft (87) towards rear until 
rear bearing retainer flange is exposed, then pull 
rear bearing (85) and retainer (86) from counter¬ 
shaft, 

17. Remove first speed gear (89) and thrust 
washer (88) from countershaft out through bear¬ 
ing hole in case. 

18. Move countershaft towards rear until shaft 
clears front bearing (104), then remove counter¬ 
shaft with gears out through top of case. . 

DISASSEMBLY OF SUBASSEMBLIES. 

REMOVING MAINSHAFT GEARS 

1. Untie gears and remove first speed gear 
(39), first and second speed sliding clutch (32) 
and third and fourth speed clutch (18). 

2. Raise tangs on.lock washers (13) and re¬ 
move lock nut (12) from end of mainshaft. 

3. Balance of gears with thrust washers, bear¬ 
ings and spacers may be stripped from mainshaft. 

REMOVING GEARS FROM COUNTERSHAFT 

1. Remove low speed gear sliding clutch (91). 

2. Remove front bearing nut (106) and washer 
(105). 

3. Remove front bearing inner race (104) and 
retaining washer (103). Bearing and outer race 
need not be removed unless bearing is to be re¬ 
placed. In that event, use a suitable driver to 
remove bearing from case. 

4. Drive gear. (101), spacer (99) and third 
speed gear (97) may be pressed off countershaft. 
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ANGLE DRIVE GEAR AND SHAFT (Fig. 1) 

1. Remove propeller shaft flange nut (43) with 
special wrench, (Tool No. CS 1076). 

2. Remove propeller shaft flange (44) with 
special puller, (Tool No. CS 1062). 

3. Remove bearing cap (45) with oil seal (46). 
Slots are provided in cap so screw driver may . 
be "used to pry it off. 

4. Remove bearing retainer (50) with special 
Puller, (Tool No. CS 1128), with outer bearing 
(48) and inner bearing cup (54). Tapped holes 
are provided in retainer so that puller screws 
may be used to remove it. Note quantity of shims 
(51) used between bearing retainer and angle drive 
case (58). Tag shims so that original pack may 
be used when reassembling. Also note quantity of 
shims (52) used between bearings (48 and 54). 
Tag these as well so that original pack may be 
used when reassembling. 

5. Remove speedometer driven gear (56) and 
sleeve. 

6. Remove bevel drive gear (65) from angle 
drive case. 

7. Inner tapered bearing (54), speedometer 
drive gear (55), spacer (57) and straight bearing 
(60) may be stripped off shaft. 

8. Bearing (60) outer race may be removed 
from case after snap ring (61) has been removed. 

TRANSMISSION MAIN CASE COVER DISASSEM¬ 
BLY (Refer to Fig. 4) 

1. Remove shift rod end plate (6). 

2. Remove shift fork clamp screws. 

3. Remove shift rods (12, 4 and 7) from cover 
stripping off forks (20, 18, and 8) and stop sleeves 
(30, 31 and 14) as rods are removed. 

4. Remove plug (1) from cover (13) and strike 
cover sharply on block of wood to remove in¬ 
terlock pins (3 and 5). 

5. Remove lock from groove in 3rd and 4th 
shift shaft (10), then pull duo-speed governor lever 
(fig. 9) off end of shaft, and remove Woodruff key. 

6. Remove clamp screws from third and fourth 
speed shift finger (9), drive finger over to expose 
Woodruff key and remove key. Shaft (10) with 
lever (12) may then be removed from cover. 

7. Remove pin (24) from first, second, and 
reverse shaft (17) and remove collar (25). 

8. Remove clamp screw from first, second 
and reverse shift finger (19). 

9. ' Remove shaft (17) with lever (15) from 
cover, stripping off reverse spring (28) washers 
(27 and 29) and finger (19). Finger is held to 
shaft with key. 

10. Solenoid shift lever (23) may be removed 
from cover by removing lever screw (22). 

11. Guide (fig. 9) may be removed from cover 
after lock nut has been removed. 


CLEANING AND INSPECTION 

Clean all parts carefully in gasoline or suit¬ 
able cleaning fluid and blow dry with compressed 
air. 

All bearings should be cleaned, thoroughly. 
After bearing assemblies have been soaked in 
cleaning fluid, tap them sharply on a block of 
wood to dislodge any solid particles. Slush them 
again in cleaning fluid and blow dry with air. 
Do not spin the bearings with the air ~ revolve 
.them slowly in races with fingers as air is di¬ 
rected at right angles to the balls or rollers. 
Examine races and bearings for pits and scores, 
then oil each assembly thoroughly with clean en¬ 
gine oil. 

Individual needle bearing rollers which were 
removed from main shaft gears should be thor¬ 
oughly washed and inspected. Replace those bear¬ 
ing rollers which show signs of scores or pits 
(There are 138 rollers to each gear). 

Examine teeth on all gears carefully for nicks 
and worn spots. Do not take chances with gears 
which are appreciably nicked or scored. Small 
nicks may be carefully removed with a “slip- 
stone” or hone. 

Clean interior of main case thoroughly. Re¬ 
move magnetic drain plu^ and clean all particles 
of metal from magnet, ^low out all oil passages 
with compressed air. 

TRANSMISSION CASES AND 
DOWEL PINS 

Clutch housing and transmission angle drive 
case are held in proper alignment with trans¬ 
mission main case by dowel pins (fig, 11). Two 
dowels (3) are used at front of main case and 
two (4) are used at rear of the main case. Angle 
drive case cover (6) which supports mainshaft 
rear bearing is also dowelled onto angle drive 
case. 

In the original assembly the transmission se¬ 
er ial number appearing on main case name plate 
is also stamped on angle drive case and cover. 
It is of utmost importance when assembling trans¬ 
mission that transmission cases are not inter- 
changed with corresponding parts fr 0 m other trans¬ 
mission, ALWAYS MATCH CASES BY REFER¬ 
RING TO SERIAL NUMBER. 

SE R VIC E IN F O RM AT ION 

Transmission main cases, angle drive cases 
and covers and clutch housings furnished for re¬ 
placement are standard production’parts. Over¬ 
size dowel pins are available and must bt; used 
to overcome any possible misalignment of dowel 
pin holes when a new transmission main case, 
angle drive case, cover, or clutch housing is 
being assembled with original parts or vice versa. 















£ 



( Before installing oversize dowel pins, it will be 
necessary to enlarge and ream existing holes with 
I {parts bolted together in correct relationship* 

MAIN CASE TO ANGLE DRIVE CASE OVER- 
. SIZE ‘DOWEL INSTALLATION 

\\ Accomplish the following operations when a 
: new angle drive case is to be installed on original 
; j main case or vice versa* 

j J j 1. Install mainshaft center bearing retainer 
| in;iCounterbore at rear of main case. With angle 
; - drive case attaching studs in place, place angle 
;; dtive case on main case and install stud nuts* 

: Tighten stud nuts evenly and firmly to draw the 
■ c&ses together* Mainshaft center bearing retainer 
will act as a pilot to assure correct position of 
: arigle drive case on main case.. 

2. Using a drill slightly smaller than over¬ 
size dowel pin diameter, enlarge the dowel pin 
holes. Then ream dowel pin holes to size given 
^Specifications” at end of this section. 

• Mi -3, Remove stud nuts and separate the two 
cases; then add counterbore in angle drive case 
i to accommodate oversize dowel pin snap rings 
; (B, fig. 11}. 

|; 4* Press or drive oversize dowel pins into 
holes in main case with snap rings contacting 
r surface of case. 



Figure 11—Transmission Case Dowel Pins 



i ANGLE DRIVE CASE COVER INSTALLATION 

: (Fig,, i) 

Accomplish the following operations in the 
i.event that new angle drive case is to be installed 
j with original angle drive case cover or vice versa. 

Perform operations which follow with transmission 
; drive gear and mainshaft installed in main case 
| and the angle drive case assembled on main case. 

' X. Press mainshaft rear bearings (68 and 69) 
{••into retainer (67) then bolt bearing and retainer 
assembly and cap (70) onto angle drive case cover. 

2. Install angle drive case cover on angle 
| drive case, guiding rear bearing over rear end 
of mainshaft to locate cover on case. Strike 
1 drive case cover with soft faced hammer 

i to scat cover against angle drive case then in- 
I ^all stud nuts finger tight. Rotate mainshaft to 
insure positive alignment of cover with mainshaft, 

; then tighten cover retaining nuts. 

3„ Using a drill slightly smaller than standard 
( dowel pin diameter (Refer to “Specifications)” 
drill new dowel pin holes through pin boss in 
t : cover and into angle drive case to depth of at 
i least 1 Inch, being careful to avoid original holes. 

| 4, Line ream, new holes to .6525 to .6550 

inch then remove cover and enlarge holes in cover 
to .8665 to *6570 inch. 

5* Remove angle drive case cover and press 
or drive oversize dowel pins Into new holes in 
: angle drive case. 


CLUTCH' HOUSING (Fig. 1) 

If clutch housing is replaced with new part, 
ream • dowel pin holes in new part to size in 
“Specifications” at end of this group, using bear¬ 
ing cap (7) installed on main case as a pilot for 
locating clutch housing. 

TRANSMISSION SUBASSEMBLY 
BUILD-UP 

Procedures as outlined in following paragraphs 
should be followed in order to assemble trans¬ 
mission with minimum time and effort. 

ASSEMBLING COUNTERSHAFT & GEARS (Fig. 1) 

Proceed to assemble transmission as outlined 
in following paragraphs. 

1. Press third speed countershaft gear (97) 
on shaft. Make certain that both keys are in 
position and key ways are free from burrs. 

2. Place spacer (99) and keys (100) in posi¬ 
tion and press drive gear (101) into place. 

3. Install drive gear retaining washer {103} 
with recessed edge towards bearing (104). 

4. Install front bearing inner race (104), re¬ 
taining washer (105) and nut (106). Tighten nut 
securely and install cotter pin. 

5. Install front bearing (104) into case if it 
has been removed. 

6. Install sliding clutch (91) over countershaft 
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clutch gear (94). Do not install first speed gear 
(89) at this time. 

MAINSHAFT AND DRIVE GEAR ASSEMBLY 
(Fig. 1) 

I. Place mainshaft in vise with rear end of 
shaft down (vise should be equipped with "soft" 
jaws). 

■ J 2. Make sure second speed gear (30) is thor¬ 
oughly clean especially on inside diameter then 
apply a coat of heavy gear oil. Place gear over 
mainshaft in position shown in figure 1* 

3. Install 69 roller bearings (28) in hub of 
gear. Install bearing spacer (29) and push bear¬ 
ings and spacer in position. Then install top row 
of roller bearings. 

4. Install third speed gear thrust collar (27) 
and install third speed gear (22) and bearings 
(20) in same manner as second speed gear. There 
are 69 roller bearings used in each row. 

5. Install third and fourth speed clutch gear 
(14) over splines of main shaft. Install sliding 
clutch (18) over gear (14). 

6. Install washer (13) and retaining nut (12) 
and tighten firmly. 

7. Lock nut with lock washer. 

8. Reverse position of shaft in vise and in¬ 
still first and second speed sliding clutch (32). 

9. Install first gear (39) over mainshaft,, in¬ 
serting roller bearings (36) and spacer (38) in 
same manner as second and third speed gears: 

10. Remove mainshaft with gears from vise. 

II. Coat inner face of thrust washer (40) with 
grease and place in position. Grease will prevent 
washer from sliding out of place when assembly 
is lowered into case and In that manner prevent 
bearings from falling out when shaft is tilted for 
installation. It is also a good plan to temporarily 
wire the two large gears together to hold them, 
in place while installing shaft. 

12. Press bearing (5) into retainer (6), then 
install the assembly on main drive gear (2). 

13. Install lock washer (4) and nut (3). Tighten 
nut securely and bend tangs of lock washer over 
flats of nut. 

OIL PUMP (Fig. 1) 

Oil pump may be readily assembled in fol¬ 
lowing manner: 

1. Insert hexagonal drive shaft (80) in end of 
countershaft (87). 

2,, Install gasket and oil pump housing (81) 
over studs and drive shaft (80). 

3. Install drive gear (79) in housing (81), with 
drive bushing end of gear over drive shaft (80). 

4. Press driven gear shaft (7G) into cover 
(78) if it has been removed. 

5. Assemble driven gear (77) over shaft (76). 

6. Fill cover and housing with lubricant and 


assemble cover with gasket to housing. 

7. Install nuts with lock washers and tighten 
securely. 

8. Fill pressure relief valve hole with lubri¬ 
cant and rotate drive shaft (80) in proper direction 
while filling until all passages are filled with 
lubricant, and air is displaced. Unless oil purnp is 
filled with lubricant, it may not pick up when first 
started, thereby changes of damage to transmission 
through lack of lubricant are increased, 

9. Install pressure relief valve ball (109) 
spring (108) and plug (107). 

10. Lock plug with lockwire* 

ANGLE DRIVE GEAR AND SHAFT (Fig. 1) 

1. Install drive gear straight roller bearing 
(60) on shaft. Be sure bearings seats firmly 
against gear. 

2. Install spacer (57), speedometer drive gear 
(55), inner tapered roller bearing cone (54), spacer 
(53) and original shim pack (52). 

3. Install bearing cups (54 and 48) in re¬ 
tainer (S9). Be sure cups are firmly seated 
against shoulder of retainer. 

4. Place retainer (50) with bearing cups over 
inner tapered bearing cone (54) and install outer 
tapered bearing cone (48). 

5. Install propeller shaft flange (44) and nut. 
Tighten nut securely. 

6. Correct bearing adjustment will allow re¬ 
tainer (50) to turn freely but not spin. Increase 
or decrease shim pack (52), between bearing cones, 
as necessary to provide correct bearing adjustment. 

7. Remove nut (43), propeller shaft flange (44) 
and retainer (50) with outer bearing (48). Protect 
shim pack (52) so it will not be disturbed until 
assembled in case. 

8. Install straight roller bearing outer race 
(60) and snap ring (61) in angle drive case if 
they have been removed. 

9. Place bevel gear and shaft (65) in position 
in angle drive case (58) and install retainer (50) 
with original shim, pack (51) and outer bearing 
(48). Do not install bearing cap (45). 

10. Install propeller shaft flange (44) and tight¬ 
en nut (43) securely. 

TRANSMISSION MAIN CASE COVER 

(Key numbers refer to figure 4, except as noted). 

1. Install first, second, and reverse shaft (17) 
and lever (15) into cover (13), assembling shift 
finger key, shift finger (19), finger clamp screw 
washer (29), reverse lock-out spring (28) and 
washer (27) as shaft is moved into position. Re¬ 
fer to figure 4 for position and relation of parts. 

2. Install solenoid shift lever collar (25), and 
pin (24) in end of shaft. 

3. Install third and fourth speed shift shaft 
(10) and lever (12) into cover and assemble finger 













key, shift finger (9) and clamp screw. 

4. If guide (8, fig, 9) has been removed from 
! ■: ; jcover install same as shown. 

Drive Woodruff key into slot in end of shifter 
; i ishaft (10) then install duo-speed governor lever 
i ^-hci retain with lock installed in groove (fig. 9). 

jij.’jj b. Insert third and fourth speed i, rod poppet 
| = spring, plunger and poppet in cover (13). Third 
* •; j. apd fourth rod is upper rod in figure 4, or. right- 
| rod when transmission is installed in vehicle 

. and may be identified by three poppet; notches 
closely spaced with recesses for fork clamp 
; screws nearer poppet notches. 

• I ; ! j Insert 3rd and 4th speed rod (7) into cover 

• j (13) assembling spacer (14) and fork (8) as shown 
M in figure 4, as rod is moved into position. 

M ; 8. Install fork clamp screws and tighten se¬ 
curely. 

9, Shift 3rd and 4th speed rod into neutral, 

: - insta ll interlock pin (5) moving it down to rod (7). 

r . |! ; 10. Insert 1st and 2nd speed rod poppet spring, 

| plunger and poppet in cover (13). First and 2nd 
rod is center rod and may be identified by three 
poppet notches closely spaced with recesses for 
; fork clamp screw's farther away from poppet 
| ; notches. 

■ j; 11« Insert 1st and 2nd rod (4) into cover as- 
it .... sembling fork (18) and spacer (31) as shown in 
j figure 4 as rod is moved into position. 

12, Instill fork clamp screw and tighten 
j j Securely. 

t 13. Shift 1st and 2nd speed rod into neutral, 

1 | install interlock pin (3) and move it down to 

! rod (4). 

I _ 1 ■! 14. Insert reverse rod poppet, spring, plunger 

i and poppet into cover. Reverse rod is bottom 

: j or; left-hand rod and may be identified by having 

j j only two poppet notches. 

15. Insert reverse rod (2) into cover assem- 
l | bling fork (20) and spacer (30), as shown in 
j j figure 4, as rod is moved into position. 

r 16. Install fork clamp screw and tighten se- 
j i curely. 

i 17. Install interlock pin plug (1) in cover. 

18. Install shift rod end cover gasket and 
; : | cover (6). 

j : | TRANSMISSION ASSEMBLY 

i . I Accomplish operations which follow in se~ 

; ; j!:.' quence given, referring to figures 1, 2, & 4 

for position of parts. 

1 ■ f COUNTERSHAFT INSTALLATION 

1. Place countershaft and gear assembly into 
j case, tilt front end upward and lower rear end 
into case, inserting rear end through rear bear- 
i tng hole in case far enough to permit front end 
j j. to be inserted into front bearing (104). 

: ! . ' = 

; | 
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2. Install first speed gear (89) on counter- 
shaft by inserting gear through rear bearing hole 
in case. 

3. Install thrust washer (88), recessed edge 
towards bearing (05) t 

4. Press rear bearing (85), into retainer (88). 
Be sure retainer dowel pin is in place, then in¬ 
stall bearing and retainer, being careful to align 
notch in retainer with dowel pin in case. 

5. Install inner lock nut (84) and tighten 
securely. 

6. Install lock washer (83) and outer nut (82). 
Tighten nut and lock both nuts by bending lips 
of washer over flats of nuts. 

REVERSE IDLER GEAR INSTALLATION 

Refer to figure 2 and note position and width 
of spacers installed, at ends and in between roller 
bearings. Install reverse idler shaft in following 
manner: 

1. Drive shaft into case just far enough to 
install thrust washer, driven gear, bearings and 
spacers. Make sure that oil passages in shaft are 
clean and that plug in- end of shaft is in place. 

2. As shaft is driven into case, install re¬ 
maining parts. Front thrust-washer fits in notch 
in case. 

3. Afte~ shaft is driven into case, tongue on 
outer end of shaft must be in vertical position, 
to register with recess in angle drive case. 

MAINSHAFT AND MAIN DRIVE GEAR 
INSTALLATION 

1- Tilt front end of mainshaft and gears as¬ 
sembly upward and lower rear end into trans¬ 
mission case and out through center bearing hole 
in case. 

2. Place pilot bearing (II) on front end of 
mainshaft. 

3. Using a new gasket (112) under retainer 
flange, install main drive gear and bearing as¬ 
sembly in case. Holes through retainer flange 
must be aligned with tapped holes in case. Also, 
be sure gasket does not obstruct oil return passage. 

4. Install new oil seal (1) in main drive gear 
bearing cap (7) and replace cap using same thick¬ 
ness of shims (8) as was removed at disassembly, 
NOTE: Outer race of bearing (5) must be held 
tight by bearing cap (7). The thickness of shims 
(8) should be .002 inch less than space existing 
between bearing, cap (7) and retainer flange when 
measured with a feeler gauge. 

5. Insert main drive gear (2) and bearing (5) 
assembly into place and while working main drive 
gear bearing retainer into case, hold mainshaft 
in alignment so that pilot bearing (11) will enter 
pocket of main drive gear. In order to facilitate 
assembly of main drive gear, one person should 
hold mainshaft in alignment, while other is in- 
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stalling drive gear and bearing, 

I’! : /: Remove thrust washer (30) at rear end of 

• main shaft and install center bearing retainer (110). 

! V-i !; NOTS: This bearing retainer is located on case 
\j \ with^ one dowel driven into case. Dowel fits in 
; M a milled recess in retainer. The other slots or 
Hi | }\ recesses in retainer are for the; purpose of re- 
! jj. moving part. 

i» Reinstall thrust washer (40), recessed edge 
! towards bearings, and press center bearing (421 
:; i:| : j into place. ; 

8. Install bevel pinion spacer (62) over rear' 
1 end of mainshaft. Spacer is available in three 
s ^ es * See Specifications” at end of this section, 
i i •! S:. 9 * Replace bevel pinion keys (63) and install 

M ibevel pinion (64). 

ANGLE DRIVE (Fig. 1) 

s! ^* Angle drive case (58) is held to main case 

■ j; 5 • W) by studs. Cases are located and held in align- 
. ment by dowel pins held in place by snap rings. 

|! Install new gasket and assemble angle drive case, 

| = : ' with bevel gear and shaft, to main case. Make 

I sure pinion (64) and gear (65) teeth are 

| ! s; matched as marked, that dowel pins are in place 

j ^ and that milled end of reverse idler shaft fits 

■j: into milled slot in case. NOTE: In the event 
i new a ngle drive case or main case is being in- 
| stalled, ream dowel pin holes in new part to 
size shown in ^Specifications” at end of tins section. 

•• . ANGLE DRIVE CASE COVER (Fig. 1) 

j ! 1* Install angle drive case cover (59) using 

j : :j new gasket. Be sure dowel pins are in place, 
j Draw studs up evenly and securely. NOTE: Be 
■] sure tfowel pins are in good condition. 

j- MAINSHAFT REAR BEARING (Fig, 1) 

I I Mainsh aft Rear Bearing Adjustment (Fig. 1) 

t; Correct adjustment of mainshaft rear bearing 

is obtained in following manner: 

1. With bearing retainer (67) removed from 
transmission, install bearings (68 and 69) and 
cups in retainer. 

2. Assemble bearing cap (70) with original 
shims (74). Attach cap to retainer with suitable 

j; bolts. 

3. Increase or decrease shims (74) between 
[ = . ; ca P (70) and retainer (67) until retainer will turn 

freely on bearings but will not spin. 

4. Disassemble and protect shims selected 
for use at reassembly. 

Installing Main shaft_Rear Bearing^ 

1. Install mainshafrreaFbearing spacer (66). 

2. Install rear bearing retainer (67) with inner 
bearing cup. Do not install shims (75) between 

j: retainer and angle drive case cover (59), 




3. Install bearing cones (68 * and 69), lock j 

washer (73) and nut (72). Draw nut up tightly. 

4. Install puller screws in tapped holes in 
retainer (67). 

5. While holding inner rear bearing (68) tight 
against its cup, adjust puller screws in retainer 
(67 until mainshaft and countershaft gears line up). 

6. Measure space between retainer (67) and 
cover (59) with feeler gauge and select proper 
thickness of shims (75). If this thickness becomes 
greater than ,035 inch, remove pinion (64) and re¬ 
place spacer (62) with one of sufficient thickness to 
bring shim pack thickness to less than .030 inch. 

7. Remove retainer (67) and reassemble, in¬ 
stalling shims selected. 

8. Install outer bearing cup (69) and cap (70) 
using shims (74) between cap and retainer as 
previously determined when bearing adjustment 
was made. 

9. Check alignment of gears again. 

ANGLE DRIVE GEAR BACKLASH (Figs. 1 and 12) 

1. With transmission completely assembled 
with the exception of shims (51) between drive 
gear outer bearing retainer (50) and angle drive 
case (58) also bearing cap (45) not assembled, 
install puller screws in bearing retainer (50) and 
adjust backlash to dimensions shown on gears. If 
backlash dimensions on gears are not legible, 
adjust to .008 - .010 inch. See backlash sketch 
in bottom corner of figure 12, 

2. Measure space between retainer (50) and 
angle drive case (58) with feeler gauge. 

3. Select proper shim thickness and install 
shims, assembling retainer (50), bearing (48) cap 
(45) with new oil seal (46), flange (44) and nut (43). 

-4. Tighten flange nut (43) and cap stud nuts 
(47) securely. 

5, Check backlash in gears again and correct 
if necessary by adding or removing shims (51). 

ANGLE DRIVE GEARS TOOTH CONTACT 
(Figs. 1 and 12) 

1- check for proper tooth contact paint 
several teeth on pinion (64) with ground red lead 
mixed with a few drops of engine oil. Rotate 
mainshaft by hand in same direction as when 
operating in forward speed, applying tension at 
propeller shaft flange at same time. Gears may 
be seen through filler hole in top of angle drive 
case (58). 

2. Tooth contact impression should start at j 

toe of tooth and extend back about 80% of tooth 
length toward- heel on drive side of tooth. Con¬ 
tact should be distributed evenly over flank and 

face of tooth, indicating center of contact on pitch 
line. Refer to diagrams “A” and “B” in figure 12. 

3. If tooth contact is. too far out on tooth 
(diagram “C” figure 12), reduce shim thickness 
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INSTRUCTIONS 

. 1—Install mamshaft and angle drive output shaft 
1 assemblies; then adjust pinion and bevel gear for 
iproper backlash os directed in “Adjustments’’ para* 
graph of this section. 

>2—Paint three of four teeth of bevel gear on output 
:shaft with red lead or mechanics’ blue and rotate 
pinion until bevel gear makes complete revolution. 

3— Note area of tooth contact which should start at 
toe and extend about 80 percent of tooth, length 
toward heel, as at 8. 

4— Vary position of pinion and gear as per chart 
• until proper tooth contact is obtained. Be sure that 
; sufficient backlash has been allowed so that gear 

can be completely revolved without any highspots 
being felt. 


Move gear in this direction to 
correct condition shown ot C. 
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Move gear in this direction to 
correct condition shown at D. 
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WORKING DEPTH 

i^ FACE 

—- J FLANK 

BACKLASH 

SEE SPECIFICATIONS 



DRIVE SIDE THICK END 



COAST SIDE 


J7/ /■ 




JfaUL. 




A—Check adjustments at drive side of 
bevel gear tooth. 



B—Shows correct tooth contact. 


C—Shows'short contact at heel. To cor* 
reel, move gear toward pinion. Then 
move pinion away from gear to again 
secure correct backlash. 


D—Shows short contact at toe. To cor* 
reef, move gear away from pinion. Then 
move pinion toward gear to again se-^ 
cure correct backlash. 



E-Shows heavy contact on Bank or 
lower portion of tooth. To correct, move 
pinion away from gear until contact 
comes to full working depth of gear 
tooth without breaking contact at Bank. 
Then move gear toward pinion to secure 
correct backlash. 


F—Shows heavy contact on face or 
upper portion of tooth. To correct, move 
pinion toward gear until contact covers 
Bank of tooth without breaking contact 
at face. Then move gear away from 
pinion to secure correct backlash. 


H 


Ks 

N 


ii: 
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Figure 12—Angle Drive Gear Tooth Contact Chart 
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at (51) between bearing retainer (50) and angle 
drive case (58) moving gear (65) towards pinion 
(64). Restore backlash by adding shims at (75) 
between bearing retainer (67) and angle drive 
case cover (59). 

4. If tooth contact extends back from toe 
appreciably less than 80% of tooth length (dia¬ 
gram “D” figure 12), move gear (65) away from 
pinion (64) by adding shims at (51). Restore 
backlash by reducing shims at (75). 

5. If contact is low on flank of tooth (see' 
diagram U E” figure 12) move pinion (64) away 
from gear (65) by reducing shims at (75). Re¬ 
store backlash by adding shims at (51). 

6. H contact is high on face of tooth (dia¬ 
gram U T ?> figure 12), move pinion (84) towards 
gear (65) by adding shims at (75). Restore back 


lash by reducing shims at (51). 

OIL PUMP INSTALLATION 

1* Using new oil pump gasket, install pump 
assembly on transmission, guiding drive shaft (80) 
into socket at rear of countershaft (87). 

TRANSMISSION COVER INSTALLATION 

1. Place levers (25 and 37) in neutral and 
move clutches (18, 32, 91 and 93) to neutral 
position. 

2. With new cover gasket in place, lower 
cover assembly onto transmission case so that 
forks enter grooves in clutches. 

3. Bolt cover in place. Install reverse solenoid 
assembly and lever (fig. 8) on transmission cover, 
and adjust solenoid linkage. 


SPECIAL TOOLS 

Reference is made to' special tools and their use is illustrated 
in this section. These tools, or their equivalent, are necessary and 
are recommended to more readily and efficiently accomplish certain 
service operations. The tools, however, are not supplied by the 
coach manufacturer. Names and addresses of vendors or manufac¬ 
turers are shown as a reference, and since such vendors are the 
suppliers of these tools, information regarding availability, price, 
etc., should be obtained directly from them. 


Tool No, Name 

CS-1075 . Main shaft Rear Bearing Nut Wrench 

CS-X048 .. Bevel Pinion Puller 

CS-1076 .... Flange Nut Wrench 

CS-1G62 .... . ... . Flange Puller 

CS-1128 ... Bearing Retainer Puller 

Vendo r's Name Address 


Curtiss & Smith Mfg. Corp, ........ Pottstown, Pennsylvania 
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SPECIFICATIONS 


SPICER MODEL NUMBERS 


7141 and 7141-A 


Speeds .. . t ;... Four Forward - One Reverse 

Mounting ....; . , , ..* ... Unit 

Gear Selection .... Manual, Remote Control 


GEAR RATIOS 


COUNTERSHAFT 1ST SPEED GEAR BUSHING 


Hi Spicer Model 

Angle Drive Gears . . . 

7141-A 
1.00 to 

1 

7141 

1 to 

1 

Inside Diameter (As Serviced) 
Inside Diameter (in Place) 

First Speed ........ 

3.86 

to 

1 

4.36 

to 

1 

Grind to. t . 

.Second Speed. 

2.50 

to 

1 

2.84 

to 

1 


IThird Speed.. 

1.50 

to 

1 

1.70 

to 

1 

OIL PUMP GEARS 

Fourth Speed (Direct) . . 

1.00 

to 

1 

1 

to 

1 

Width .. ... 

Reverse ... . 

3.29 

to 

1 

3.72 

to 

1 


2.3595* - 2.3605* 


; GEAR BACKLASH 

; Angle Drive Gears. 0.008” - 0.010* 

'Mainshaft and Countershaft Gears 0.006* - 0.008” 

I Sliding Clutches and Clutch Gears 0.004” - 0.007” 
-Oil Pump Gears . 0.006” - 0.008” 

MAINSHAFT GEAR BEARING ROLLERS 

S Number of rollers Per C ?ar . 138 

•! Length .... 0.655” - 0.675” 

j.. Lapped Diameter ....... 0.12500” - 0.12525” 

j BEARING ADJUSTMENTS 

! Angle Drive Gear Tapered Bearing 
- See Instructions 

j. SHIM THICKNESS AVAILABLE 

I Main Drive Gear Bearing Cap . . . 0.003” ~ 0.010” 
Mainshaft Rear Bearing Retainer 0.010” -0.031” 
i.:Main-shalt Rear Bearing Cap 0.003* - 0.010” 

j Angle Drive Gear Bearing 

j ; Cone .. 0.003” - 0.010* - 0.030” 

|. Angle Drive Gear Bearing 

J Retainer . . 0.003” - 0.010” - 0.031” 

[ SPACER THICKNESS 
j Bevel Pinion - Front 

| : (Available in 3 Sizes) 0.230” - 0.245” - 0.260” 

1: Bevel Pinion - Rear .. 0.938” - 0.948” 

l Angle Drive Gear Bearing Cone 0.373” - 0.377” 


; f THRUST WASHER THICKNESS 

Mainshaft 1st Speed Gear . . . 
Countershaft 1st "Speed Gear . 
f Reverse Gear - Front ..... 

; Reverse Gear - Rear . 


0.262* - 0.266” 
0.245” - 0.249” 
0.182” - 0.187” 
0.185” - 0.186” 


OIL PUMP DRIVE GEAR SHOULDER 

Outside Diameter... . 0.8725” - 9.8755” 

OIL PUMP DRIVE GEAR SHOULDER BORE 

IN COVER AND HOUSING 

Inside Diameter'. 0.8745” - 0,8755” 

OIL PUMP DRIVEN GEAR BUSHING 

Length... . 0,610” - 0.620” 

Burnish to.. 0.4990” - 0.5005” 

Bushing, to Shaft Clearance . . . 0.001* - 0.0035” 

PRESSURE RELIEF VALVE SPRING 

Free Length ..1 ..... , 2-7/16” 

Pressure @2” .. 3 lbs. 6-1/2 oz. 

3 lbs. 9-1/2 oz. 

REVERSE SHIFT LOCK SPRING 

Free Length ................. 5-1/16” 

Lbs. Pressure @ 1-3/4 .......... 38-42 

SERVICE DOWEL PINS AND HOLES 

Clutch Housing to Main Case 

Pin Diameter . 0.8110” - 0.8120* 

Hole Diameter in Both Pieces 0.8070” - 0.8095” 

Main Case to Angle Drive Case 

Pin Diameter .. 0.8110” - 0.8120” 

Hole in Both Pieces . 0,8070” - 0.8095” 

Angle Drive Case to Angle Drive Case Cover 

Pin Diameter .. 0.6555*" - 0.6560” 

Hole Diameter in Angle 
Drive Case ........... 0.6525” - 0.6550” 

Hole Diameter in Angle 
Drive Case Cover. 0.6565” - 0.6570” 
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TRANSMISSION 


SERVICE BULLETINS' 

Service Bulletins are issued, whenever required, supplementing 
infoi mation in this section. The information contained in these 
bulletins should be noted in the text and bulletin filed for future 
reference Make note of bulletin number in spaces below: 


NOTES 
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Contents of This Section 


Subject 

Propeller Shaft Removal . * 
Propeller Shaft Disassembly 
Cleaning and Inspection 


-2SSS. -Subject Page 

* 256 Propeller Shaft Reassembly .... 257 

> 255 Propeller Shaft Installation. 257 

, 256 Lubrication .. 258 

Specifications.. 258 


Related Subjects In Other Sections 
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Subject 

Rear Axle.39 51 

Clutch... 119 


Propeller shaft used on vehicle covered in 
this manual (fig. X) is solid type. The specific 
shaft assembly used together with service data, 
is listed under “Specifications ’ 9 later in this 
section. Propeller shaft is equipped with heavy 
duty needle bearing universal joints. 

Flange yoke, at slip joint end is bolted to 
transmission companion flange. 

Flange yoke is fixed joint end/ is bolted to 
companion flange at differential. 

The shaft is splined to slip yoke mad retained 
in place, by a steel dust cap which screws onto 


Subject Page 

Transmission .. „ 235 

Trouble Shooting. .. 265 


slip yoke. The fixed end of shaft assembly is 
also splined into yoke and retained in yoke with 
washer, nut and cotter pin. 

Slip joint, at transmission end of shaft, com¬ 
pensates for variations in distance between trans¬ 
mission and differential. 

These variations are brought about by the rise 
and fall of rear axle as the vehicle passes over 
rough pavement, or uneven terrain. Slip joint 
also facilitates removal of transmission or power 
plant. 
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1 Drive Pinion Yoke 

2 Bearing Assembly 

3 Bearing Cap 

4 Cap Lockstrap 

5 Gasket 

6 Gasket Retainer 

7 Relief Valve 



1 m ^3M iff 



8 Trunnion 

9 Shaft Nut 

10 Fixed End Yoke 

11 Slip Yoke 


12 U-Joint Flange 

13 Transmission 

Flange 

14 Propeller Shaft 

15 Dust Cap 

16 Steel Washer 

17 Cork Washer,.., 



Figure I —Component Paris of Prop-oiler Shah 
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i PROPELLER SHAFT REMOVAL 

Whenever it is necessary to remove propeller 
shaft assembly for repair purposes, when trans¬ 
mission and rear axle are in place, removal may 
? be accomplished in the following manner. 

L Remove lock wires, nuts and lock washers 
: that attach propeller shaft companion flanges to 
; companion flanges of transmission and differential, 
i 2. Disassemble slip joint. NOTE: Read in- 
! structions given later under “joint Removal'' in 
i this section, before disassembling slip joint. 

3. After slip joint has been disassembled, 
propeller shaft can be removed from vehicle by 
: pulling slip joint end of shaft out through engine 
; access door and by pulling fixed, joint end of 
; shaft’ toward rear axle. 

PROPELLER SHAFT DISASSEMBLY 

' JOINT REMOVAL 

Slip yoke and fixed end yoke are marked with 
aligning arrows when shaft is manufactured and 
assembled. Before slip joint or fixed joint are 
removed from shaft, ascertain that arrows on 
yokes are clear and discernible (fig. 2). 

If arrows are not visible, mark both yokes 
distinctly; then remove dust cap on slip joint. 
Slip joint can now be removed from shaft. To 
remove fixed joint from shaft, disassemble uni¬ 
versal joint in manner later described under 
“Universal Joint Disassembly" in this section; 
then remove cotter pin, nut and washer which 
, secure fixed yoke on shaft. 

1 UNIVERSAL JOINT DISASSEMBLY (Fig. 1 and 4) 

1. Remove cotter pins which secure lock straps 
in place and remove lock straps; then remove 
cap screws and bearing caps. Drive needle bearing 
assemblies out of yokes with a flat faced brass 
drift 1/32 inch smaller in diameter than bearing. 



Figure 2—Propeller $Wf With Slip Joint installed 


Place drift on top of bearing and tap drift with 
a hammer until opposite bearing is out of place. 
Reposition joint assembly and repeat procedure 
until all bearings are removed. CAUTION: To 
prevent damage to bearings, do not permit bearing 
assemblies to drop on the flo or. 

2. Slide trunnion side way as far as possible 
then tilt trunnion until journal clears hole in yoke 
and remove trunnion from yoke. 

3. Remove gaskets and retainers from trunnion 
journals. Remove lubrication fittings and pressure 
relief fitting from trunnion. 

CLEANING AND INSPECTION 

PROPELLER SHAFT 

Thoroughly clean splines of shaft, then inspect 
for wear. See “Specifications" at end of this 
section. 

If shaft is badly warped or broken, it should 
be replaced. Welding of broken shafts is not 
recommended since this operation requires special 
facilities, 

SLIP AND FIXED JOINT YOKES 

Carefully inspect each yoke for cracks, wear, 
damage or bent condition. Small burrs or rough 
spots can usually be rem ved with a hone. See 
“Specifications"’later in tHs section, for clearance 
between shaft and yoke splines. Replace if defec¬ 
tive or badly worn. Check expansion plug in slip 
joint; make certain small lubrication relief hole 
is open and clean. 

UNIVERSAL JOINT 

Clean all parts with clean gasoline or other 
suitable cleaning fluid. Thoroughly clean all lu¬ 
bricant passages in trunnion (fig. 4), lubrication 
fitting and pressure relief valve. Soak needle 
bearing assemblies in cleaner to soften particles 
of lubricant. Clean bearing assemblies using stiff 
brush, then blow out dirt with compressed air. 

CAUTION: Be sure bearing assemblies are abso¬ 
lutely clean; even very small particles of dir t 
o r grit can cause excessive bearing wear . Needle 
type bearing assemblies should not be disassem¬ 
bled. 

Inspect journal bearing surfaces for roughness 
or needle bearing grooves. If grooves* and rough¬ 
ness will not clean up with moderate honing, 
trunnion and bearing assemblies shouldbe replaced. 
Carefully inspect each bearing assembly for wear 
or missing bearings, see “Specifications" at end 
of this section. Excessive wear is indicated if 
needles .drop out of retainer, or if journal bearing 
surface shows, marks of needles. If such conditions 
exist, needle bearing assemblies should be replaced 

After needle bearing assemblies are thoroughly 
cleaned, work a small quantity of lubricant recom- 
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mended in Lubrication (Sec. 13 of this manual) 
into each needle bearing assembly; then place 
keyings on trunnion journals and check for exces- 
! |S sive wear. Refer to “Specifications” at end of 
section for limits. If excessive clearance is 
. |: noted, install new parts as required. Otherwise 
l: P ac ^ each bearing one third full with lubricant 
recommended in Lubrication (Sec. 13 .of this 
. i ^nual). Inspect gaskets and. gasket retainers 
replace if not in good condition. 

. PROPELLER SHAFT REASSEMBLY 

; :J UNIVERSAL JOINT ASSEMBLY (Fig. 1) 

1. Install pressure relief valve and lubrication 
1 • ift trunnion, next, install gasket retainers 

M/and new gaskets on journals. 

■ |i 2.. Insert one journal of trunnion into yoke as 
far as possible from inside, and tilt until opposite 
i; j° u rrtal clears yoke and drops into position. 

•! IMPORTANT: When installing trunnion in yoke 
at differential end of shaft, position pressure 
relief valve side of trunnion toward shaft. 

; j! Before fixed joint at differential end of 

: propeller shaft is assembled, install yoke onto 
shaft and ascertain, that mark on shoulder of 
f aligns with arrow on yoke with yoke in 

position. Install washer over threaded end of shaft 
j! rinci secure washer in place with nut. Tighten nut 
firmly; then align slots in nut with cotter pin 
;• hole in shaft and install new cotter pin full size 
|| of hole. 

4. Insert bearing assemblies from outside of 
j yoke and tap into place with rawhide hammer. 

WARNING: ' Do not use st eel hammer for this 
purpose. 

5. Care should be exercised to assure that 

joints move freely in the bearings and do not 

bind. If joints are tight, change the bearings 
around until joints are free and operate smoothly 
in the assembled position. 

6. Place bearing caps on yokes and install 

cap screws. Tighten cap screws firmly; then 
install lock straps over heads of cap screws and 

secure lock straps in place with new cotter pins 

full size of holes. 

PROPELLER SHAFT INSTALLATION 

1, Install slip joint assembly on transmission 
companion flange, install bolts, new internal tooth 

; lock washers; then tighten bolts alternately and 
firmly. Insert lock wire through bolts so that 
if bolts loosen, wire will be drawn tighter. Draw 
wire taut and secure ends together. Mark align¬ 
ment arrows with light colored chalk to assist in 
installation of shaft assembly, 

2, Install dust cap, cork washer and steel 
washer, on slip joint end of shaft (fig. 3). When 


propeller shaft 



Figure 3—Propeller Shaft With Slip Joint Removed 


two steel washers are used, cork washer should 
be installed in between steel washers. 

3. Apply a thin coating of lubricant recom¬ 
mended in Lubrication (Sec. 13 in this manual), 
on propeller shaft splines slip end. Place shaft 
assembly in position under vehicle and align 
arrows on both universal joints; then insert spiined 
end of shaft into slip joint. 

4. Position fixed joint on differential companion 
flange, cl en install bolts, new lock washers, r ots 
and new lock wire. Bolts through differential 
companion flange should be positioned so that 
nuts will lock against boss on hand brake drum. 
Install lock wire as previously described in step 


5. Position cork and steel washer and screw 
dust cap onto slip joint, then tighten dust cap 
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PROPELLER SHAFT 



. j .hand tight, CAUTION: DO NOT USE WRENCH. 
::•! ; ■ Check all nuts, bolts, cap screws, etc., on entire 
l] propeller shaft assembly to ascertain that all 
• j . ■ j ;parts are assembled properly. Lubricate universal 
U iJoints and slip joint with lubricant specified in 
]| j - ; Lubrication (Sec. 13 in this manual). 

: ; LUBRICATION 

; . j j 11 jl j Trunnion of universal joints are drilled and 
; j-provided with pressure gun lubrication fittings, 

| | through which the lubricant travels to all four 
! I • i Reservoirs (fig. 4) and then through a small hole 
i j j the side of each reservoir, direct to the needle 
i bearing assemblies. A pressure relief valve is 


installed in the central chamber (fig. 4) which 
prevents damage to the gaskets when extremely 
high pressure is used in forcing in the lubricant. 
This valve also serves as an indicator to show 
when joints are completely filled with lubricant. 

Needle bearings are well protected against 
lubricant leakage and the ingress of foreign matter 
by the gaskets provided. 

Splines of slip joint are lubricated through 
pressure gun lubrication fitting installed in slip 
yoke assembly. 

Universal joints and slip yoke splines should 
be lubricated periodically as specified in Lubri¬ 
cation (Sec. 13 in this manual). 


SPECIFICATIONS 

(New Limits) 


Universal Joint Type 

Slip Joint 

1701 Series 

Fixed Joint 

1708 Series 

Shaft Diameter. 

2.4975"-1.4980" 
1.3201"-1.3206" 

1.993'-1.998" 
1.320l"-i.3206" 

Trunnion Journal Diameter ......... 

Number of Rollers .. 

36 

.12475”-.12500" 
.-920" -.925" 

36 

.12475"-.12500" 
.920"-.925" 

Diameter of Rollers. 

Length of Rollers . 

Yoke Groove Width . ... . . 

Shaft Spline Thickness. 

Clearance Between Shaft Splines 
and Yoke Splines .. . 

.3885"-.3900" 
.3860"-.3875" 

.001"-.004"Loose 

.3105''-.3120" 
.3120"-.3135" 

.000"-.003" Tight 
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Wheels arid hubs are carried on two opposed 
tapered roller bearings as shown in figures 1 
|and 2. Bearings are adjustable for wear and their 
/satisfactory operation and long life depend upon 
proper adjustment and correct lubrication. If 
bearing adjustment is too tight, bearings will over- 
heat and wear rapidly. Loose adjustment will 
result in pounding, and will also contribute to 
steering difficulties, uneven tire wear, and inef¬ 
ficient brakes. Before checking or adjusting wheel 
gearings, always be sure brakes are fully released 
and do not drag* Wheel studs are installed in 
hub flange as shown in figures 1 and 2* Brake 
drums are mounted over wheel studs on outer 
side of hub flange and attached to hub with counter¬ 
sunk screws. 

BEARING ADJUSTMENT 

Wheel bearing adjustment should be checked 
carefully at each inspection period* Jack up wheels 
one at a time and check bearing play by using 
a pry bar under tires. Observe movement of 
brake drum in relation to brake spider or shoes. 
If bearings are adjusted correctly, movement of 
drum will be just noticeable and wheel will turn 
freely with no drag. If test indicates that adjust¬ 
ment is necessary make adjustments as follows: 

FRONT WHEEL BEARINGS (Fig. 1) 

1* Remove cap screws and hub cap from hub. 

2. Raise lip of nut lock and remove lock nut, 
nut lock, and lock ring from spindle. 

3. Tighten adjusting nut unitl wheel binds, at 
the same time rotating wheel to make sure* all 
surfaces are in proper contact, 

4* Back off adjusting nut 1/6 turn, or more 
if necessary, making sure that wheel turns freely. 
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Lubrication . 209 

Steering *. 223 

Wheels and Tires . .. 263 

Trouble Shooting .. 265 
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1 Wheel Stud 

2 Wheel Nut 

3 Hub Cap 

4 Lock Nut 

5 Nut Lock 

6 Lock Ring 

7 Adjusting Nut 

8 Brake Drum Screw 

9 Wheel 

10 Brake Drum 

11 Hub 


12 Outer Bearing Cup 

13 Outer Bearing Cone 

and Roller Assy. 

14 Inner Bearing Cup 

15 Inner Bearing Cone 

and Roller Assy, 

16 Brake Spider 

17 Oil Seal Wiper 

18 Oil Seal Assy, 

19 Bearing Spacer 

20 Steering Knuckle 


Figure )—Front Huh and Bearings 

5. Replace lock ring with dowel pin in adjust¬ 
ing nut inserted in hole in ring. Either side of 
ring may be used toward adjusting nut, which¬ 
ever requires the least change in position of 
adjusting nut to permit assembly. 
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j \ » 


: , ■ 

'i ' vr ■ 




19 t YYS&'Tr/'lO 

8 44 y^c 
n— ^ 


LATE VEHICLES 
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1 Drive Plate Cover 

2 Axle Shaft 

3 Drive Plate 

4 Lock Nut 

5 Lock Ring 

C Adjusting Nut 

7 Outer Rearing Cone 

and Roller Assy, 

8 Outer Bearing Cup 

9 Inner Bearing Cup 
10 Inner Bearing Cone 

and Roller Assy. 


LATE VEHICLES 

11 Wheels 

12 Brake Drum 

13 Brake Drum Screw 

14 Oil Seal Wiper 

15 Oil Seal Assy. 

16 Inner Bearing 

Washer 

17 Wheel Stud 

18 Outer Wheel Nut 

19 Inner Wheel Nut 

20 Hub 

21 Outer Oil Seal Assy. 

- .. .TP 3324 


Figure 2—-Rear Hub and Bearings 

6. Install nut lock and lock nut on spindle 
and draw nut up tight. 

7. Recheck bearing adjustment, then bend lip 

j: of nut lock down against flat of lock nut. Install 
jji; ca P on hub > using new gasket between cap 

■ and hub. 

f REAR WHEEL BEARINGS (Fig. 2) 
f R Remove axle shaft as directed in Rear Axle 
(Sec. 2 of this manual). On' vehicles equipped 
with outer oil seal, remove seal. 

2, Remove lock nut and lock ring from axle 
housing tube. On late type, unscrewing lock nut 
will force outer oil seal wiper and cork assembly 
off housing tube. 

I; ; 



3. Tighten adjusting nut until wheel binds, at 
the same time rotating wheel to make sure all 
surfaces are in proper contact. 

4. Back off adjusting nut 1/6 turn, or more 
if necessary, to make sure wheel turns freely. 

5. Install lock ring with dowel pin in adjusting 
nut inserted in hole in ring. Either side of ring 
may be used toward adjusting nut, whichever re¬ 
quires the least change in position of adjusting 
nut to permit assembly. 

6. Lnstall lock nut and tighten firmly, then 
re check bearing adjustment. 

7. On late type, install oil seal wiper and 
cork assembly on end of housing tube. Make sure 
wiper fits squarely against end of tube and that 
the surface against which oil seal lip bears is 
not distorted. Coat lip of outer oil seal and oil 
seal wiper with grease, then install oil seal using 
new gasket between oil seal retainer and hub. 
Make sure oil seal lip is properly positioned 
on wiper. 

8. Install axle shaft as directed in Rear Axle 
(Sec. 2 of this manual). 

OIL SEALS • . 

Front and rear hubs have oil seals at inner 
end to prevent leakage of wheel bearing lubricant 
into brake drum. Inner oil seals also prevent 
water aid dirt from entering the hubs and con¬ 
taminating the wheel bearing lubricant. Late ve¬ 
hicles also have oil seals at outer ends of hubs 
to prevent rear axle differential lubricant from 
entering the hubs and mixing with the wheel 
bearing lubricant. 

Inner seals used in both front and rear hubs 
are stationary, end face, spring loaded type. Front 
seals are mounted on bearing spacer on steering 
knuckle spindle. Rear seals are mounted on shoul¬ 
der on axle housing. Synthetic sealing surface 
of seals wipe on oil seal wipers which are attached 
to inner end of each hub with screws. 

Outer seals used in rear hubs on late vehicles 
are spring loaded lip type seals with integral 
retainers which fit over, axle shaft drive ring 
studs. Oil seal lip wipes on oil seal wiper which 
is pressed onto outer end of axle housing tube. 
Wiper to tube cork gasket is cemented to inner 
side of wiper. 

At. regular inspection periods, examine all 
seals carefully. If there is any indication of wear, 
deterioration, or damage at the sealing surface, 
a complete new seal assembly should be installed. 
Also examine surface of oil send wipers against 
which seals bear. Any nicks, scratches, or rough 
spots on this surface will impair efficiency of seal. 

Always spread a thin coating of grease on face 
of seal and on oil seal wiper before installing 
on hub. 
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FRONT HUB AND 
BEARING REMOVAL (Fig. i) 

I : , 1. Raise front end of vehicle until tires just 

r.j jfclear floor, 

Remove wheel stud nuts and remove wheel, 

■ remove brake drum retaining screws and 

remove brake arum. Remove hub cap. 

I v 3. Raise lip of nut lock and remove lock nut, 
nut lock, lock ring, and adjusting nut from spindle. 
■=| ^ assembly straight off spindle, being 

; careful. not to permit outer bearing to fall out. 

5. Remove screws attaching oil seal wiper 
; to hub and remove wiper and gasket. 

• 11:' 6. Lift inner bearing out of hub, 

7. Perform cleaning and inspection operations 
outlined under Cleaning and Inspection” later 

; in this section. If inspection indicates the need 
i°f- replacing oil seal or bearing cups, they may 
;be removed as follows: 

8. lo remove oil seal, pry it off from bearing 
jispacer on spindle. Bearing cups may be driven 
out, using a long brass drift through opposite 
.side of hub. 

! REAR HUB AMD 

, j; BEARING REMOVAL (Fig. 2) 

j 1. Raise rear end of vehicle until tires are 
just clear of floor. 

2. Remove wheel stud nuts and remove wheels, 
then remove brake drum. 

3. Remove axle shaft as directed in Rear 
Axle (Sec. 2 of this manual). On late type, re- 
move outer oil seal and gasket. 

4. Remove lock nut, lock ring, and bearing 
adjusting nut from axle housing tube. On late 
type, removing lock nut will force outer oil seal 
wiper and cork assembly off housing tube. 

5. Pull hub assembly straight off axle housing 
tube, 

t>. Remove screws attaching oil seal wiper 
to hub and remove wiper and gasket, 

7, Lift inner bearing out of hub. 

8„ Pei form cleaning and inspection operations 
outlined under Cleaning and Inspection” later 
in this section. If inspection indicates the need 
of replacing inner oil seal or bearing cups, they 
may be removed as follows: 

9. To remove oil seal, pry it off the shoulder 
on axle housing. Bearing cups may be driven 
out, using a long brass drift through opposite 
side of hub. 

CLEANING AND INSPECTION 

CLEANING 

1. Immerse bearing cone and roller assem- 
blies in gasoline or other suitable cleaning fluid. 


HUBS AND BEARINGS 

Clean with stiff brush to remove old lubricant. 
Blow bearings dry with compressed air, directing 
air stream across bearing. Do not soin bearing 
while blowing themjdrw 

Thoroughly clean ail old lubricant out of 
inside of hub and wipe dry. Make sure all part¬ 
icles of gasket are removed from inner end of 
hub. 

3. Clean lubricant off axle housing tube (rear) 
or spindle (front). Wipe lubricant off oil seals, 
using a clean cloth dampened with cleaning fluid! 
Do not permit cleaning fluid or grease to ^et 
on brake linings. 

4. Wash all small parts such as bearing nuts, 
lock rings, and oil seal wipers in cleaning fluid 
and wipe dry. 

INSPECTION 

1. Inspect bearing rollers for excessive wear, 
chipped edges, or other damage. Slowly roll 
rollers around cone to detect any flat or rough 
spots on cone or rollers. Replace bearing assem¬ 
blies if any part is damaged. 

2. Examine bearing cups in hub. If cups are 
pitted or cracked, they must be replaced with 
new parts. 

3. Carefully examine oil seals for signs of 
wear, deterioration, distortion, or damage at the 
sealing surfaces. Replace oil seal assembly if 
any of the above conditions are evident. 

4. Inspect oil seal wipers for nicks or rough 
spots which would cause rapid wear of seals. 
Replace with new parts as necessary, 

5. After inspection is completed and parts 
replaced as necessary, lubricate bearings and 
inside of hub as directed in Lubrication (Sec. 
13 of this manual). 

FRONT HUB. AND BEARING 
. INSTALLATION (Fig. i) 

1. If bearing cups were removed, drive or 
press new cups into hub with wide side of cups 
toward inside. Make sure cups are fully seated 
against shoulder in hub and are not cocked. Make 
sure bearings and inside of hub are lubricated 
as directed in Lubrication (Sec. 13 of this manual). 

2. If oil seal was removed, drive new oil 
seal assembly onto bearing spacer. Use extreme 
care when driving oil seal into place not to dis¬ 
tort the seal flange. Make sure seal is seated 
squarely against shoulder on bearing spacer. 

3. Place inner bearing cone and roller assem~T 
bly in hub, then install oil seal wiper on inner 
end of hub, using new gasket. Draw wiper re- 
taining screws up evenly and firmly. 

4. Coat face of oil seal and oil seal wiper 
with grease. 

5. Install hub assembly on spindle, then place 
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HUBS AMD BEARINGS 

; 9uter bearing cone and roller assembly on spindle 
and push into hub with fingers. Install bearing 
.adjusting nut and draw up finger-tight, 
i 6. Install brake drum and retaining screws, 
then install wheel as directed in Wheels and Tires 
(&ec. 19B of this manual), 

•!!.’] t 7 - Adjust wheel bearings and complete the 
installation as previously directed under “Bearinp- 
Adjustment” in this section. B 

REAR HUB AMD BEARING 
INSTALLATION (Fig. 2) 

' !•' If bearing cups were removed, drive or 

press new cups into hub with wide side of cups 
toward inside. Make sure cups are fully seated 
against shoulder in hub and are not cocked. Make 
sure bearings and inside of hub are lubricated 
as greeted in Lubrication (Sec. 13 of this manual), 
j 3. Ii inner oil seal was removed, drive new 
°fl sea ^ assembly onto shoulder on axle housing. 



Use extreme care when driving oil seal into place 
not to distort the seal flange. Make sure inner 
earing washer is in place on axle housing tube 
and that seal is seated squarely against shoulder 
on housing. 

3. Place inner bearing cone and roller assem- 
y m hub, then install oil seal wiper on inner 

end of hub, using new gasket. Draw wiper retain¬ 
ing screws up evenly and firmly. 

4. Coat face of oil seal and oil seal wiper 
with grease. 

5. Install hub assembly on axle housing tube, 
then place outer bearing cone and roller assem¬ 
bly on tube and push into hub with fingers. In¬ 
stall adjusting nut and draw up finger-tight. 

6. Install brake drum on hub and install re¬ 
taining screws, then install wheels as directed 
in Wheels and Tires (Sec. 19B of this manual). 

• Ad;iust wheel bearings and complete the 
installation as previously directed under “Bear¬ 
ing Adjustment” in this .section. 


SPECIAL TOOLS 

ihe following special tools are not supplied by the Coach manufacturer. 
Name and aodress of vendor is given as a reference, and information regarding 
availability, price, etc., should be obtained directly from them. 


Tool No. 


Tool Name 


CS-1109 

CS-1109-A 

CS-1061-A 

CS-I061 

CS-1417 


Front Wheel Bearing Nut Wrench - Outer 

Front Wheel Bearing Nut Wrench - Inner 

Rear Wheel Bearing Nut Wrench - Outer (Early Vehicles) 

Reai Wheel Bearing Nut Wrench ~ Inner (Early Vehicles) 

Rear Wheel Bearing Nut Wrench - Inner and Outer (Late Vehicles) 


Vendo r 

Curtiss & Smith Mfg. Co, 


Address 


Pottstown, Pennsylvania 
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'WHEEL MAINTENANCE 

! u Wheel studs and nuts on left side of vehicle 
i ;: ^ have leR-hand threads. Studs and nuts on 

; ;; .right side ail have right-hand threads. Wheel 
j.stud nuts should be inspected and tightened at 
periodic intervals. Wheel maintenance will be 
i! considerably reduced by adherence to following 
. :• 1 "procedure. 

1. Before new vehicle goes into service and 
:after each wheel removal, all wheel nuts should 
f . be thoroughly tightened. See that nuts are free 
j. ;from grease and oil. : >0 not use oil on studs 

i ] or nuts. 

1 2* To tighten nuts on dual rear wheels, loosen 

! I ‘outer nuts, then tighten inner nuts. Tighten oppo¬ 

site nuts alternately so that wheel will be square 

• j against hub flange. After tightening inner nuts, 

;■ Tighten outer nuts. 

3. Re-tighten nuts daily for first 500 miles 
j. To offset setting-in of clamping surfaces, 

4. Inspect wheel nuts at least every 1,000 
! miles thereafter. (If vehicle is subjected to severe 
I service, tins inspection should be made daily 

regardless of the mileage). 

5. When changing wheels or tires and before 
assembling wheels to hubs, remove dirt, grease, 

j • 4 and excess paint from the mating surfaces. 

: j WHEEL MOUNTING 

| Dual wheels should be mounted as shown in 

ii figure 1, Care should be exercised in positioning 

j tire valves and wheel spokes. By placing spoke 

openings as shown, access to both outer and inner 
tire valves may be more readily obtained. 

TIRE MAINTENANCE 

One of'the most important factors of economical 
and safe motor vehicle operation is systematic and 
gr correct tire maintenance. The tires must not only 

* • ; support the weight of the loaded vehicle, but they 

• ; are also integral parts of the transmission and 

ji braking systems. Therefore, the tires should re¬ 
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ceive careful, systematic, and regular maintenance 
as do other operating units. The three major 
causes of tire trouble are (1) under-inflation, (2) 
bruises, and (3) misalignment. Tires should be 
checked periodically for these conditions. 

INFLATION OF TIRES 

Under-inflation is the greatest cause for loss of 
tire life expectancy. Tires should be checked fre¬ 
quently for tills condition. The fabric, rubber, 
bead, contour, and size of tires used on these 
vehicles sre designed to obtain maximum leng'h 
of service under all operating conditions to which 
vehicles may be subjected. TIRES ARE DESIGNED 


fl 

























| hi TO OPERATE EFFICIENTLY ONLY ON A PRE- 
.SCRIBED AMOUNT OF AIR, Unless the correct 
:'! air pressure is consistently maintained, the tires 
will not function as they should; consequently, safe, 
j i economical operation of the vehicle will be materi- 
I; ally affected. 

Sj.p: The operating air pressure recommended by 
• ; the tire manufacturer is as essential to the safe 
= Land economical operation of the tire as the proper 
; | .amount of oil would be to the engine or other 
•! chassis units. 

L An under-inflated tire runs sluggishly, heats up 
; • quickly because of the greater flexing, and is sub- 

■ jected to more frequent bruising. On the other 

■ hiind, over-inflation may weaken the tire causing 

• a blow-out. In addition to the deteriorating effect 
j! improperly inflated tires may have on the tire life, 
.i i this condition will affect steering, riding comfort, 

! i aind safe‘driving. FOLLOW THE TIRE PRESSURE 
‘ I RECOMMENDATIONS OF THE TIRE MANUFAC- 
L TURER. Figure 1 shows sectional views of prop¬ 
erly and improperly inflated tires. 


BALANCED INFLATION 

The whole efficiency of the vehicle will be 
upset if air pressures in the tires are out of 
balance. Balanced inflation may be expressed as 
— all tires on the same axle should always carry 
t\\e same pressure. A difference in air pressure 
of the rear tires and front tires may be per¬ 
missible within certain limitations; however, there 
should not be a difference in pressures between 
the right and left tires on the same axle. A 
five pound under-inflation in one front tire not 
only can destroy ease of steering but creates 
steering hazards which generally point to a poten¬ 
tial accident. An under-inflated rear tire can 
destroy the value of the most efficient brakes. 
Balance the tires for ease of steering, comfort 
in riding, safety in driving, as well as for mini¬ 
mum fuel consumption and maxiumum tire mileage. 

PRESSURE LOSS 

At periodic intervals, each tire should be 
gauged for pressure loss with an accurate gauge 
before tires are brought to correct operating pres¬ 
sure. The purpose of this check is to determine 
exact pressure losses in each tire. In other 
words, if at the time this check is made, a defi¬ 
nite pressure loss is noted in any one of the 
tires, an inspection should be made of the tire 
showing the loss and cause' of loss corrected. 
This method should definitely establish a “danger 
signal" on the condition of the tires. The pres¬ 
sure loss check should be made consistently with 
the same gauge, so that any element of inaccuracy 
in the gauge will be the same for all tires. 


ROTATION OF TIRES 

Tires should be interchanged at regular inter¬ 


vals to obtain maximum life. Change wheels with¬ 
out dismounting tires so direction of rotation will 
be reversed. The following system of interchanging 
is suggested: Right front to left rear inside or 
right rear outside. Left front to right rear inside 
or left rear outside. 

If the inside tires show more wear than the 
outside dual tires, place front tires on inside 
when changing. In this case, outside dual tires 
can be interchanged between right- and left-hand 
side of vehicle. 

If the outside dual tires show more wear than 
the inside dual tires, place front tires on outside 
when changing. At the same time, interchange 
right- and left-hand inside duals. 

New tires should be installed on front wheels 
where they run coolest. 

TIRE VALVES 

The valve core is a spring loaded check valve 
in the valve stem, permitting inflation or defaltion 
of the tube. This check valve, or core, is not 
intended to hold the air during operation. The 
valve cap is provided to seal tire air in the tube. 
When valve cap is tightened down on stem the 
sealing washer inside cap is pressed tightly against 
top of stem, preventing air leakage. It is import¬ 
ant, therefore, that valve caps be used, 

TIRE REMOVAL 

To remove tire from rim, first remove wheel 
from hub then proceed as follows: 

1. Deflate tire by removing valve core. 

2, Insert screw driver between rim and split 
lock ring. Pry ring over edge of rim. 

3. Remove lock ring and side ring as a unit 

4, Remove tire and tube. 

TIRE INSTALLATION 

1. NOTE: When installing synthetic tubes, coat 
both sides of the flap, the inner diameter of the 
tube, and the inside of the tire beads with a solu¬ 
tion of neutral vegetable oil soap. Use a brush 
or cloth swab to apply the solution. Do not allow 
the solution to run down into the tire. This treat¬ 
ment aids tube in shaping- itself during inflation 
without undue stretching in the rim andbead region. 

2. Place tube in casing and inflate just enough 
to remove wrinkles. Place tire on rim with valve 
stem in slot in rim. 

3. Install side ring and lock ring assembly. 
Make sure lock ring is fully seated. 

4. Inflate tube slowly to about 10 pounds pres¬ 
sure, then again make sure that lock ring is fully 
seated. Turn wheel and tire assembly so that 
lock ring is away from person inflating tire, then 
reach through hole in wheel to apply air hose 
chuck to valve stem and inflate to correct pressure. 
Deflate tire by removing valve core, reinstall 
valve core, and reinfiate to correct pressure. 
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jv _The information contained in this section in- 

• ‘ be etr'nn !St <> °* troubIe symptoms which might 
;i; be enconntered In addition, probable causes and 

:.j, remedies are briefly listed. No attempt is made 

: tions l ' S a S s eC thT t0 ° UtHne detailed re P :i ir instruc- 
i v,^n, th < instructions are included in the 
: • 1 us sections of the Maintenance Manual {see 
; i: Index at front of manual). 

The causes of trouble symptoms in any auto¬ 
motive vehicle may be varied; therefore, a hit- 
rand-miss search would result in a tedious guess¬ 
ing contest. A proper diagnosis of symptoms is 
:■ " orderi y Process of eliminating the causes of 
I th symptoms. An orderly process" means to 


check the most probable or common cause first 
then proceed with the next cause. 

Additional publications covering units used in 
these vehicles are as follows: 


Unit 


Form No. 


Diesel Engine.X-4517 

When any trouble is encountered in these units 
always refer to the applicable publication. 

The following procedures are grouped to per¬ 
mit a practical diagnosis of trouble symptoms. 
In many instances, a symptom indicating trouble 
m one unit may be caused by a difficulty in a 
closely related unit or system. 


ELECTRICAL SYSTEM TROUBLE SHOOTING 


Uy T Sccur ar toSf <i? Cl " deS Ulose symptons which 
may occur in the starting system, batterv P-en- 

to'the’infnT 1 ^ and lishting s y st 6 m. In addition 
to the information given on these pages also re 

airr- oi - -ifex z 

Al ways r emember a connection that is clean 


and tight is~T 


good connection. 


STARTER 

^ If the engine fails to start after repeated and 
satisfactory operations of the starter, cause of 
failure cannot be attributed to the starting system 
but to other functioning systems of the engine! 

Starter Fails to O perate 

}' Uow battery. If the battery is run down 
recharge or replace. ’ 

Thnr* aM° S ® ° r brokGn batte ry or ground cables. 
Thoroughly clean terminals and tighten or re¬ 
place cables as necessary. 

3. Starter solenoid contacts corroded or burn¬ 
ed, preventing a.good contact. Check and clean 
contacts or replace solenoid. 

4. If, after making the above corrections the 
starter still fails to operate, it is in need of an 
ovei haul and must be repaired or replaced. 


Starter Noisy 

1. Loosi - mounting. Tighten cap screws or 
stud nuts attaching starter to clutch housing. 

2 . Insufficient lubrication. Lubricate as di¬ 
rected in Lubrication {Sec. 13 of this manual). 

3. If starter is still noisy, it is in need of 
an overhaul and must be repaired or replaced. 

Slow Cranking Speed 

1. Heavy engine" oil in a cold engine. Refer 
to Lubrication (Sec. 13 of this manual) for correct 
viscosity of oil. 

2 Weak battery or loose cable connections. 
Check and correct those conditions. 

3. Excessive resistance in circuit. Perform 
line voltage tests. 

4. If the starter still operates slowly after 
making the above corrections, it is in need of 
overhaul and must be repaired or replaced. 


a 

i* ! 


battery 

Discharg ed 

1. Loose or corroded terminals. Remove n I 

cables and clean terminals, : ;r 

2 . Low water in cells. Replenish water or 
replace battery. 


fei/F 1 H 
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: TROUBLE SHOOTING 




. | i n 3. Shorted cells. Test and replace battery 
: :i if'i necessary. 

j ; !j •; \\ 4* Defective generator. Test and replace if 
! j• necessary, 

ij'-i) 5. Improper regulator adjustment. Test, ad- 
i just, or replace, 

1 Overheating 

i I | j jj: Defective or improperly adjusted regulator. 
Test,; adjust, or replace. 


: 'feENERATOR AND REGULATOR 

: j I- • 

i j Since the generator and regulator functions 
are directly related, both units must be con- 
; side red when checking symptoms of failure in 
: the generator circuit. When the ammeter shows 
, ah unsatisfactory reading, make sure the ammeter 
! is correct before making any repairs on the 
; generating system, 

High Charging Rate With Fully Charge d Battery 
■ • j! 1. Check™geherator to regulator ground wire 
for damage or loose connections, 
jl 2. Clean and tighten all terminals and con¬ 
nections in generator circuit. 

' L 3. If conditions still exists, either the voltage 
I regulator is in need of adjustment, or the gen¬ 
erator is in need of an overhaul. In either case, 
replace with a new or rebuilt unit. 

Low or No Charging Rate With Low Battery 
r XT' Check all wires between generator and 
regulator for worn insulation or other damage, 
j Clean and tighten all connections, 
j. 2. Loose fan belt, 

h 3. If this does not correct the trouble, either 
b the generator or regulator, or both, must be 
: replaced with new or rebuilt units. 

i. Noisy Generator 

{ 1. Loose generator mounting. Tighten. 

2. If noise is still present, generator is in 
‘ need of overhaul and must be repaired or re- 
j:;. placed with a new or rebuilt unit. 

i LIGHTING SYSTEM 

Reference to wiring diagram will show that 
a single circuit from battery to gang switches 
is common to all lights on the vehicle. At gang 
y switches that single circuit is divided into multi- 
| pie circuits, each of which is common to its 
f particular circuit. These circuits are then taken 
] to junction points where they are divided into 
| individual circuits, each of which is taken to a 
single light. The return path of each circuit Is 


through ground to battery. Dividing the circuits 
in this manner provides a convenient and logical 
method of locating the source of trouble. The 
use of a voltmeter or trouble lamp, and adherence 
to the following principles will aid in locating 
trouble in the lighting system. 

1. Source of trouble common to all lights 
will be located in that part of the circuit com¬ 
mon to all lights. 

2. Source of trouble common to one or more 
--but not all--lights will be located in that part 
of the circuit common only to the lights affected. 

3. Source of trouble at a single light will be 

confined to the individual circuit of the light 
affected. , 

One Light Fail s 

This condition is the result of an open cir¬ 
cuit or grounded wire between the light ground 
and the feed wire junction. Open circuit or 
grounded wire may be caused by a burned out 
or broken light bulb filament; poor ground at 
light; corroded contacts or terminals; broken 
wire; frayed insulation; grounded or shorted ter¬ 
minals; or defective light svitch. 

Two or More Lights Fail 

The cause of this condition will be located 
between the light switch and the individual light 
junction. Cause may be defective individual light 
switch, loose or corroded terminals, or broken 
wire. When two or more lights controlled by a 
single switch fail while others on the same switch 
are satisfactory, it indicates that the defect is 
between junction and lights. 

All Lights Fail 

The cause of this condition will be located 
between the point where the battery ground strap 
attaches to the frame and the light switches. 

1. Discharged battery, corroded battery ter¬ 
minals, corroded or broken battery cable or 
ground strap. These points can be checked by 
cranking engine with starter. If cranking speed 
is normal, trouble lies between the battery and 
light switches. 

2. Loose or corroded terminals; defective 
light switches; short circuit or ground at some 
point in system which causes the fuse to burn 
out. The only remedy is to methodically check 
the system until the fault is located and cor¬ 
rected, 

3. A vehicle not in use for some time may 
possibly have all light bulb contacts corroded to 
the point,where lights are inoperative* A remote 
possibility of failure is that all filaments may 
have brmh broken by shock. 
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Lights Give Insuffic ient Light' 

Excessive resistance in circuit or discharged 
battery. Check condition of battery, then look for 
loose or corroded terminals and contacts, and 
frayed insulation on wires. 


Frequent Light Bulb Faii ure 

High voltage, caused by a defective or improp¬ 
erly adjusted voltage regulator Adjust or re¬ 
place. 


FRONT END TROUBLE SHOOTING 


The symptoms which follow in this paragraph 
Pertain to iront wheel action trouble, generally 
caused by incorrect front wheel alignment, steer- 
:: lag geometry, or steering mechanism. Therefore, 
|;i £Lil trouble symptoms which may relate to the* 
i steering of the vehicle are included, 
i[ Whenever diagnosing steering difficulties, other 
I;* factors must be checked. A symptom indi- 

vating possible trouble in the steering system 
i : may also be evidence of deficiency in other units, 
that is: front axle alignment, front spring sus- 

i. pension, tire inflation, wheel and tire mounting, 

| . wheel bearing adjustment, frame alignment, and 
i; brakes. 


(Section 1A of this manual) for alignment in¬ 
structions and data. 


ROAD SHOCK TRANSMITTED TO STEERING 
WHEEL 

1. Worn or mat-adjusted wheel bearings. Re¬ 
place or adjust as necessary. 

2 . Excessive tire pressure. Inflate to tire 
manufacturer's recommendation, 

3. Improper adjustment of drag link, worm 
bearings, or sector gear lash. Check adjust- 
ments and correct if necessary. 


!; HARD STEERING 

1, Improper adjustment of steering gear worm 
bearing, sector shaft lash, or drag link. Check 

l j adjustments and correct 

2, Under-inflated iront tires. Inflate to manu- 
; facturer's recommendation. 

3, Lack of lubrication. Lubricate as directed 
, in Lubrication '(Section 13 of this manual), 

4, Bent controls in steering gear linkage. 
•: (Hieck as directed in Front End Alignment and 

Steering (Sections 1A and 16 of this manual). 

| Repair or replace defective parts, 

5, Bent, broken, or worn front axle parts. 
Replace damaged parts. 

6 , Bent body longitudinal member. Check and 
correct if necessary. 

7, Front wheel misalignment. Check as di¬ 
rected in Front End Alignment (Section 1A of 
this manual). 

WANDER OR LACK OF STEERING CONTROL 

1. Loose steering gear mounting., pitman arm 
loose, or excessive sector gear backlash. Check 
and adjust as necessary. 

2 . Loose drag link bail sockets. Tighten or 
replace worn parts. 

3. Front wheel or axle misalignment. Check 
• and- make necessary corrections. 

4. Steering system parts worn. Overhaul and 
replace defective parts, 

5. Unequal tire pressure. Inflate both tires 
to tire manufacturer's recommendation. 

6 . Unequal camber. Check and make neces¬ 
sary corrections. Refer to Front End, Alignment 


UNEQUAL RIGHT AND LEFT. TURNING RADIUS 

1. Front.axle shifted on springs. Check and 
correct as necessary. Keep spring clip nuts tight. 

2 , Improperly adjusted steering knuckle stop 
screws. 


FRONT WHEEL SHIMMY 

1. Unequal tire pressure. Inflate tires equally 
and to tire manufacturer's recommendations. 

2 . Broken, bent, or worn front axle pails. 
Replace damaged parts. 

3. Broken, bent, or worn steering mechanism 
parts. Replace damaged parts. 

4. Improper toe-in and caster. Check and ad¬ 
just, Refer to Front End Alignment (Section 1A 
of this manual). 

5. Tire or wheel out of balance. Test and 
rebalance. 

6 . Improper steering gear or drag link ad¬ 
justment. Check and adjust. Refer to Steering 
Gear (Section 16 of this manual). 

7. Bent or improperly mounted tire or wheel. 

8 . Improperly adjusted or worn bearings. Ad¬ 
just or replace. 


VEHICLE PULLS TO ONE SIDE 

1. Incorrect toe-in. Check and adjust. 

2. Incorrect camber and caster. Check, ad¬ 
just, or replace defective parts. 

“• Defective springs. Refer to “Spring Trouble 
Shooting later in this section. 

4. Broken, bent, or worn front axle parts. 
Replace damaged parts. Refer to Front End 
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^TROUBLE SHOOTING 

Alignment and Front Axle (Sections 1A and IB 
of. this manual)* 

Improper alignment or broken body longi¬ 
tudinal member. Check and correct if necessary. 

; 6,' Incorrect axle alignment. Check and tighten 

spring clips and center bolt. Refer to Front End 
Alignment and Springs (Sections 1A and 15 of 


this manual). 

7. Unequal tire pressure. Inflate both tires 
evenly and to tire manufacturer's recommendation. 

8 . Worn or improperly adjusted wheel bear¬ 
ings. Adjust or replace. 

9. Front brake dragging on one side. Adjust 
brakes evenly or replace defective parts. 


REAR AXLE TROUBLE SHOOTING 


j I ’ ■ An unusual noise is usually the first indi~ 

; cation of improper functioning of axle driving 
; parts. Noises which seem to come from the 
axle may be caused by some other unit such as 
transmission, propeller shaft, or tires. 


insufficient lubricant in the differential. Add lu¬ 
bricant, adjust wheel bearings, adjust, repair, or 
replace' axle differential assembly. 

AXLE NOISE ON DRIVE OR ON COAST ONLY 


/ ; CONTINUOUS AXLE NOISE 

. 1. Difficulty in the axle or unevenly worn 
i; tires. 

2. To determine if noise is caused by axle 
: ! or by tires, drive vehicle on soft terrain. If 
j. this stops the noise, it is being caused by the 
j; tires and not by the axle. Inflate tires to manu¬ 
facturer's recommended pressure or replace if 
J necessary. 

| l 3. If noise continues on soft terrain, A is 
P caused by worn or improperly adjusted heel 
; bearings, differential gears or bearings, or by 


1. Differential pinion and ring gear out of 
adjustment or worn excessively. Adjust, repair, 
or replace axle differential assembly, 

EXCESSIVE BACKLASH IN AXLE DRIVING PARTS 

1. Loose axle shaft or drive flange cap screws 
or stud nuts, worn holes in flanges, or worn 
splines on axle-shafts. Tighten cap screws or 
stud nuts, or replace axle shafts if necessary. 

2. Differential pinion and ring gear out of 
adjustment or worn excessively. Adjust, repair, 
or replace axle differential assembly. 


BRAKE TROUBLE SHOOTING 


!.. SLOW BRAKE APPLICATION 

1. Low brake line pressure. Check and ad- 
| just application valve graduated pressure range. 

2 . Broken brake chamber diaphragm or leak- 
| ing chamber. Tighten chamber flange bolts or 
j replace diaphragm. 

3. Restriction in brake lines. Remove and 
\ clean or replace. 

; 4, Excessive chamber push-rod travel. Adjust, 
j; 5, Worn brake shoe linings. Install new lin- 
I ings and recondition or install new brake drums. 
[.; 6. Quick release valve corroded. Remove and 

I clean or replace. 

;! 

•j;j SLOW BRAKE RELEASE 

: 1. Quick release, or application valve cor- 

j; reded. Remove and clean or replace, 
f 2, Restriction in lines preventing quick re- 
k lease of air pressure. Remove lines and clean 
or replace. 

3. Intake valve in brake application valve not 
i seating properly. Disassemble, inspect, clean, 
and replace defective parts. 

| 4. Brake camshaft binding. Remove and clean, 

; 5, Brake shoe rollers sticking or shoe frozen 


at anchor pin. Clean up and lubricate. 

6 . Lack of Lubrication. Lubricate slack ad¬ 
justers, shoe rollers, camshaft supports, cam 
face, and shoe anchor pins as directed in Lu¬ 
brication (Section 13 of this manual). 


LOW AIR PRESSURE 

1. Leak in air lines or fittings. Check all 
lines and connections with soap suds. Replace 
defective parts or tighten connections. 

2. Leak at application valve intake valve. 
Remove valve and disassemble, inspect, repair, 
or replace defective parts. 

3. Governor defective or improperly adjusted. 
Test and adjust, repair, or replace governor as 
directed in Air Compressor and Governor (Sec. 
4C of this manual), 

4. Defective compressor unloading valve op¬ 
eration, Check clearance between valve stems 
and adjusting screws. Remove compressor cylin¬ 
der head and clean valves and stems. Regrind 
or replace valves if necessary. Check tension 
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. of valve springs. Refer to Air Compressor and 
! Governor (Sec. 4C of this manual). 

: | 'i j, 5. Defective compressor discharge valve op- 

I ; : eiation. Clean, inspect, and regrind or replace 
i valve discs and seats if necessary. Check ten- 
: i i = va ^ ve springs. Refer to Aih Compressor 

: . ; and Governor (Sec. 4C of this manual). ■ 

M- jCompressor discharge line choked with 
■carbon. Remove and clean. 

: ; • SLOW PRESSURE BUILD UP 

1. Check all items previously listed under 
:‘M ; fLow Air Pressure." 

2 . A'orn compressor parts necessitating com¬ 
plete overhaul of compressor. Refer to Air Com- 

; i pressor and Governor (Sec. 4C of this manual}. 

: Rapid loss of pressure when engine is 
i stopped 

f"i' Air leaks in system. Check all air line 

connections for leakage, using soap suds. Also 
check for leakage* at application, raid quick re- 
< I i lease valve exhaust ports. Make necessary repairs 
| ; <?r replacements. 

• 2. Defective compressor discharge valve op¬ 

eration. Clean, grind, or replace discharge valve 
■ Ji 4iscs and seats. 

■ j i 

j 1 EXCESSIVE AIR PRESSURE 
: 1. Defective unloading diaphragm. Replace 

* ‘ diaphragm. 


TROUBLE SHOOTING 

Excessive clearance between unloading valve 
stems and adjusting screws. .Adjust as directed 
in Air Compressor and Governor (Sec. 4C of 
this manual). 

3. Governor improperly adjusted or defective. 
Adjust, repair, or replace governor as directed 
in Air Compressor and Governor (Sec. 4C of 
this manual). 

4, Restricted unloading chamber to governor 
air line. Remove line and clean out or replace. 

NOISY BRAKES 

1. Dirty, worn, or loose brake linings, or 
distorted brake shoes. Inspect and replace dam¬ 
aged or worn parts. 

2. Scored or damaged brake drums. Inspect, 
i epair, or replace as directed in Air Brakes 
(Sec. 4B of this manual), 

ONE BRAKE DRAGS 

1. Improper adjustment. Adjust, 

2 . Corroded or bent brake mechanism. Weak 
or broken brake shoe return spring. Clean, in¬ 
spect, and replace defective parts, 

3. Restricted brake line. Remove, inspect, 
and correct as necessary. 

4. Inoperative chamber due to bent push rod. 
Replace damaged parts. 

5. Wheel bearings out of adjustment. Adjust. 


CLUTCH TROUBLE SHOOTING 


j The clutch is designed for maximum effi- 
!•: ciency and long life, and with reasonable care, 
no operating difficulty sdiould be encountered. 
Natural wear will occur, however, and must be 
compensated for by adjusting when required. 

| : CLUTCH SLIPPING 

• 1. Improper adjustment (no pedal free-travel), 

: Adjust pedal free-travel. 

2 . Worn facings, grease on facings, clutch 
=; disc hub binding on clutch shaft, or insufficient 
j;. spring tension. Replace defective parts or com- 
r plete clutch assembly. 

i 3. Pressure plate sticking. Excessive clear- 
j: ance between driving block and pressure plate 
lugs. Refer to Clutch (Sec. 5 of this manual) 
for correction and clearances. 

CLUTCH GRABBING AND CHATTERING 

j, 1. Improper operation. Correct poor driving 
practices. 


2. Improper adjustment. Adjust pedal free- 
travel. Refer to Clutch (Sec. 5 of this manual). 

3. Loose engine mounting bolts. Inspect and 
tighten if necessary. 

4. Grease on facings, worn splines on clutch 
shaft or in disc hub, facing loose on disc, or 
pressure plate scored or rough. Replace, defective 
parts or complete clutch assembly] Inspect for 
worn splines on clutch shaft and replace if this 
condition is found. 


IMPROPER RELEASE 

1. Improper adjustment. Adjust. 

2 . Pressure plate or driven disc worn, warped, 
or distorted. Inspect, repair, or replace defective 
parts. 

3. Weak or broken return springs. Replace. 

4. Worn release bearing. Install new bearing 
and adjust pedal free travel. 

5. Controls binding. Inspect and correct cause. 
















SPRINGS TROUBLE SHOOTING 


:-j :i j’.HARD RIDING 

'■ j'| Overloaded or load unevenly distributed, 

j Always distribute load evenly and dp not overload. 

2. Shackle pins and bracket bolts^'frozen” 
,.|;or broken due to insufficient lubrication. Lubri- 
j l cate as specified in Lubrication (Sec. 13 of this 
; .j imanual). Remove and clean or replace defective 
?' |; 'Shackle pins or bracket bolts. 

: '.jr. 3. Axle shifted due to loose spring clips. Re- 

| A locate and tighten spring clip nuts. 

j, OVER FLEXIBLE 

1. Excessive lubrication of spring leaves. Lu- 
i ; : bricate only at intervals specified on Lubrication 
| i: : Chart. 

2. Broken spring leaf rebound clips. Replace 
! broken parts. 

3. 'Shock absorbers not functioning. Lack of 
• fluid, worn or broken parts. Keep filled to level 

plug or disassemble and inspect for parts failure. 


EXCESSIVE NOISE 

1. Worn shackle bolts and spring eye bolts 
or bushings. Check and replace worn parts. 

2. Loose spring clip nuts. Relocate axle if 
shifted and tighten spring clip nuts. 


SPRING LEAF FAILURE 

1. Overloading vehicle or driving at excessive 
speed over rough terrain. Reduce speed and do 
not overload. 

2. Loose rebound clips. Keep clips tight. 

3. Frozen shackle pins and bracket pins due 
to lack of lubrication. Remove shackle and bracket 
pins and clean or replace as necessary. Lubricate 
as directed in Lubrication (Sec. 13 of this manual). 

4. Grabbing brake. Refer to “Brake Trouble 
Shooting'' previously described in this section for 
causes and remedies. 



TRANSMISSION TROUBLE SHOOTING 


j' Symptoms indicating trouble in transmission 
i is sometimes caused by another assembly, such 
: as axle, propeller shaft, universal joint, or clutch, 
jiTherefore, before removing the transmission to 
^locate the trouble, always check the possibility 
That trouble may exist in other, units. 

i: 

; NOISY 

: Before beginning actual operations to eliminate 

!noise attributed to transmission, make sure that 
the noise is not coming from another unit in 
vehicle, such as propeller shafts or rear axle. 
Also bear in mind that a limited amount of trans¬ 
mission gear "noise” is normal, except when 
the unit is in direct drive. Following are some 
of the causes of noise with suggested remedies. 

1. Worn or damaged parts. Replace parts 
as necessary or overhaul the assembly. 

2- Improper or insufficient lubricant. Change 
or add lubricant as directed in Lubrication (Sec. 
13 of this manual). 

3. Misalignment of transmission with clutch 
housing. Tighten transmission mounting bolts if 
not tight, otherwise determine and correct cause 
of misalignment. 

SHIFTING DIFFICULTIES 

1. Clutch release linkage improperly adjusted. 
Adjust or repair clutch release mechanism as 
directed in Clutch (Sec. 5 of this manual). 

2, Binding in transmission control cover. Re¬ 
move and inspect control mechanism for bent or 
worn parts. Replace damaged parts. 


3. Bent or binding of control rods at guides. 
Check and make necessary corrections. 

4. Incorrect driving practices. Coordinate the 
use of gearshift lever with use* of clutch and 
accelerator. Refer to Operation (Sec. 0 of this 
manual). 

5. Too heavy gear lubricant. Refer to "Lu¬ 
brication Chart'’ for recommended type of lu¬ 
bricant and viscosity. 

6 . Reverse solenoid linkage out of adjustment 
will contribute to difficulty when shifting into 
reverse. Adjust linkage as directed in Mechan¬ 
ical Transmission (Sec. 17 of this manual), 

JUMPING OUT OF GEAR 

1 . Improper shifting. Completely engage mat¬ 
ing gears before releasing clutch. Move gear¬ 
shift lever until poppet engages notch in shift 
rod. 

2. Excessive end play due to wear in one or 
more of following parts: Shift forks, fork grooves 
in sliding clutches, thrust washers, mainshaft or 
countershaft bearings, gear bearings or bushings. 
Replace worn parts. 

3. Broken snap rings permitting gears or 
shafts to move endwise. Install new snap rings 
and shims (if required). 

4. Shift forks bent or loose on shift rods. 
Check shift forks for bends and correct offset. 
Tighten fork retaining screw. 

5. Loose propeller shaft companion flange nut. 
Tighten nut. 

6 . Poppet springs weak or broken. Replace, 
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lubricant LEAKS 

1. Lubricant level too high. Keep level at 
-llier plug level. Refer to Lubrication (Sec. 13 
of this manual). 

2. Worn oil seal. Replace oil seal assembly. 

W 3 ; M r„ d / iVe - ear bea ™S retaining screws 
A.oose. Tigliten screws. 


TROUBLE SHOOTING 


feet e T hf ° Se ° r gaskets de - 

10 5 * P .iJ£ en s " ews °f re P^ce gaskets. 

^ 5. Bearing retainers (caps) loose. Tighten 
screws firmly. y n 

6. Transmission case cracked or broken. 

mended! tf | nsmissi0n case * N <> repair is recom- 


PROPELLER SHAM i ROUBLE SHOOTING 


EXCESSIVE NOISE OR VIBRATION 

;1. Lack of lubrication. Lubricate as directed 
m Lubrication (Sec. 13 of this manual). 

■ , . ‘ If propeller shafts are not assembled with 
:■ universal joints in the same plane, vibration will 
suit- Check for tins condition and if found, 
disconnect propeller shafts and place universal 
t joints in same plane. 

3. Worn universal joint bearings or journals, 


or a sprung propeller shaft will cause vibration 
and noise. Check for-these conditions and replace 
piopeller shaft assembly if necessary. 

4. Any mechanical movement has vibration 
periods, which do not result in noise until they 
iune in with some other part or unit. In this 
connection, loose or broken body panels et/ 
should be checked as the source of noise if the* 
above remedies do not correct the condition. 


WHEELS, HUBS, AND TIRES TROUBLE SHOOTING 


f When localizing wheel and tire trouble symp¬ 
toms, consideration must also be taken of various 
|related systems such as brakes, wheel alignment, 
: and steering gear system. Deficiencies in these 
: systems or units will affect performance of wheels 
-.tires, and hub bearings. 


Replace damaged parts. Refer to Front End 
Alignment and Front Axle (Sec. 1A and IB of 
this manual). 

5. Improper steering geometry. Refer to Front 
End Alignment (Sec. 1A of this manual). 


^EXCESSIVE or uneven tire wear 
1 , }° Unec l ua I pressures in the tires. Inflate 
i l ire t t0 i tire manu facturer\s recommendations. 

Lr r , r ° nt WheGl misaii S n ment. Check front 
wheel alignment and make necessary corrections. 

J. Bent wheels or damaged wheel bearings. 
Replace wheels or bearings as necessary. 

4. Broken, bent, or worn front axle parts. 


WHEELS POUNDING 

Hub bearings damaged or in need of adjust¬ 
ment. A bent wheel will also cause this con¬ 
dition. Replace or adjust hub bearings, or re¬ 
place wheel. 


SHIMMY 

Conditions causing wheel shimmy are pre¬ 
viously listed under “Front End" in this section. 
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GENERAL DESCRIPTION 

The GM Coach Air Conditioning System is 
designed to provide passenger comfort by cooling, 
dehum idifying, and filtering the air which is force- 
circulated within the coach. Briefly, the air con¬ 
ditioning system comprises the following units or 
systems: 

1. The condensing unit, consisting of a four- 
cylinder gasoline engine and accessories; a rotary, 
two-stage, multi-vane type refrigerant compressor; 
a fin and tube condenser; and a liquid refrigerant 
receiver. This unit, which is assembled as a 
package unit assembly, is mounted in left side 
of coach at rear of left front wheel. 

2. The cooling unit, consisting of a fin and 
'%»J * ube type evaporator coil and a multi-outlet thermo 

type expansion valve. These units are mounted 
in roof of coach at rear of vehicle, and are ac¬ 
cessible through a door in ceiling which also 
carries the recirculated air filters. 

3. The air circulating system, comprising fresh 

ail intake blowers and ducts, evaporator blowers 
and cooled air distribution ducts, air filters, and 
air exhaust ventilators. Fresh air blowers are 
mounted in roof at forward end of each package 
rack. Evaporator blowers are mounted in roof 
at rear of vehicle immediately ahead of evaporator 
coil. The air ducts are built into the coach body 
above the side windows and package racks. 

4. Air conditioning controls, including driver’s 
control panel, unit compartment control panel, 
thermostats, and miscellaneous controls which will 
be described later. 

REFRIGERANT 

The refrigerant used is commonly known by 
its trade name of Freon-12 or F-12. The chemical- 
name is dichlorodifluoromethane. 

i 

REFRIGERANT CHARACTERISTICS 

I reon exists as a gas at atmospheric pressure 
^ must be held under pressure to remain liquid., 
At ordinary temperatures, it will exist as a liquid 
undei a pressure of about 75 pounds per square 
inch. 

Freon has very little odor, but in large con- 
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centrations a faint ethereal sweet odor may be 
detected. It is colorless in both its liquid and 
gaseous states. 

Freon is nonpoisonous, noninflammable, and 
nonexplosive. It is noncorrosive to any of the 
ordinary metals. 

TREATMENT'IN CASE OF INJURY 

Should liquid Freon come in contact with the 
skin, injury should be treated the same as if skin 
were frost bitten or frozen. Should liquid Freon 
get into the eyes, a good eye specialist should be 
consulted • at once. Avoid rubbing or irritating 
eyes. Give the following first aid treatment as 
soon as possible. 

1. Drops of sterile mineral oil (obtainable at 
any drug store) should be introduced into eyes. 
The mineral oil will absorb the Freon. 

2. Eye should then be washed, if irritation 
continues at all, with one of the following: 

a. A weak boric acid solution. 

b. A sterile salt solution not to exceed 2% 
sodium chloride (table salt). 

3. If irritation continues for a period longer 
than 12 hours, eye should be treated for second¬ 
ary infection with 10% Argyrol solution or with 
1% Mercuric Oxide ointment. 

AIR CIRCULATION 

FRESH AIR 

Two motor driven fresh air intake blowers 
(fig. 1 ) mounted in roof at forward end of each 
package rack draw in fresh outside air and force 
it through fresh air ducts into the evaporator 
compartment at the rear of the vehicle, A filter 
at each end of evaporator compartment filters ~ 
vhe air as it passes into die compartment. These 
blowers operate automatically whenever the master ' 
switch is in Cooling” position. 

COOLED (CONDITIONED) AIR 

The evaporator blowers at the rear of the 
vehicle, which also operate automatically when 
master switch is in "Cooling” position, draw 
warm fresh air and recirculated air through the 
evaporator coil and force it into the cooled air 
ducts. 
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Figure 1 Fresh Air Intake Blower and Motor 

As the warm air comes in contact with the 
cold evaporator coils, moisture in the air is con¬ 
densed and the air is cooled. Drain pan mounted 
under evaporator has a drain pipe at each end 
which carries the condensation away an i discharges 
it under the vehicle. 

Due to the velocity of the air passing through 
the evaporator, a certain amount of condensed 
moisture is suspended in the air as it leaves 



the evaporator. The air diffuser,, mounted between 
tlie evaporator and the blowers, consists of a 
series of baffles through which the air must pass. 
Condensed moisture carried by the-air collects 
on these baffles and drains down into the evap¬ 
orator drain pan. 

Dehumified, cooled air passes through holes 
in bottom of ducts and is distributed into coach 
through openings above windows. This permits 
even distribution of cooled air to all passengers 
without drafts. 

When inside coach temperature is lowered to 
the desired degree, air bypass shutters, between 
evaporator and blowers, are closed by means of 
thermostat control. This causes some of the air 
being circulated in the coach to bypass the evap¬ 
orator to prevent lowering the temperature below 
the desired degree. 

RECIRCULATED AIR 

A certain portion of the cooled air passes 
out through the roof exhaust ventilators (fig. 2) 
and the balance is recirculated through the evap¬ 
orator and cooled air ducts. Three filters in 
evaporator compartment door in ceiling filter the 
air as it is drawn intc the evaporator compartment. 

The fresh air intake openings being larger 
than the exhaust ventilator openings, a slight but 
positive pressure is maintained within the coach. 

REFRIGERANT CIRCULATION 

A complete cycle (fig. 3) of the refrigerating 
system is as follows: s jr 

) 

!•' kiquitf refrigerant is forced by its own 
pressure from the liquid receiver through the 
refrigerant dehydrator - strainer and expansion 
valve into the evaporator, * i ■ 

2, In the evaporator the liquid refrigerant 
evaporates (changes) into its gaseous state. Heat 
required to cause liquid to evaporate is absorbed 
from the air passing through the evaporator, thus 
the air is cooled, 

X Flow of liquid refrigerant into the evapor¬ 
ator is regulated by the expansion valve The 
expansion valve is actually a pressure reducing 
valve which serves two purposes. 1 It main¬ 
tains pressure on the liquid line. 2 - It admits 
only the required amount of liquid refrigerant into 
the evaporator, this requirement being determined i 
by the temperature of the gaseous refrigerant ip ■ 
the suction line. \ 

4. The refrigerant gas is drawn from the 
evaporator through the suction line to the comb 
pressor. 

5. Refrigerant in its gaseous state ik drawn 
into compressor where it is compressed and d.is L 
charged into the top of tlie condenser. 
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6 . As the heated gas circulates through the 
condenser, it is cooled by fresh air being drawn 
through the condenser by two blowers driven di¬ 
rectly from the front end of tine engine crankshaft* 
The combined effects of the decreased temperature 
and increasing pressure cause the gas to condense 
liquefy. 

7. The condensed liquid refrigerant is then 
forced from the bottom of the condenser into the 
liquid receiver, and the cycle is repeated. 

OPERATION OF SYSTEM CONTROLS .. 

When master switch on driver's control box 
is placed in “Cooling” position, two separate 
circuits are energized - the blower circuit and 
the engine control circuit. Following is a list of 
the various controls with a brief description of 
their function in the system. Detailed description 
of operation of each unit will be found in “Main¬ 
tenance” section later in this manual. Refer to 
Wiring Diagram (fig* 4) for wiring connections 
and circuits. . 

CIRCUIT BREAKERS 

Three 15 amp. automatic reset type circuit 
breakers are mounted in driver's control box. 
One of these circuit breakers protects he master 
switch, and the other two protect the right- and 
left-hand fresh air blower motors from overload. 

One 50 amp. automatic reset type circuit break¬ 
er, mounted on bulkhead in left-hand side' of 
Diesel engine compartment, protects the evaporator 
blower motor from overload. 

FRESH AIR DUCT THERMOSTAT 

Thermostat mounted in fresh air duct behind 
left-hand fresh air intake blower controls the 
engine control circuit. This thermostat is open 
below 60°F. and closed above 65 F. Thus, when 
temperature of outside air is below 60 F*, the 
thermostat opens, interrupting the engine control 
circuit and the air conditioning unit cannot be 
started. 

With outside temperature above 65F., ther¬ 
mostat is closed, the engine control circuit is 
energized, and the air conditioning unit may be 
started if desired. Green (Cooling Required) tell¬ 
tale on driver's control box remains illuminated 
at all times when the fresh air thermostat is 
closed and the master switch is in “Cooling” 
position. 

FRESH AIR BLOWER RELAY 

, Blower relay, mounted in driver's control box, 
is energized with master switch in “Cooling” 
position. Relay feeds circuit to fresh air blower 
motors direct from the No. 1 terminal on junction 
panel behind driver's control box. The fresh air 


blowers are automatically brought into operation 
whenever the master switch is placed in “Cooling” 
position. Blower rheostat switch has no control 
over blowers with master switch in ^Cooling” ; 
position; switch is effective only when operating^ 
in conjunction with the heating system. When 
blower control relay is used, blowers operate 
with generator regardless of switch position. On 
this installation blower speed can be regulated 
with rheostat but not turned off. 

EVAPORATOR BLOWER MAGNETIC SWITCH 

Evaporator blower magnetic switch, mounted 
beside thermostats in evaporator compartment, is 
energized with master switch in “Cooling” posi¬ 
tion* Magnetic switch feeds current direct from 
battery cable junction to evaporator blower motor. 
Evaporator blowers are automatically brought into 
operation when master switch is placed in “Cool- 
ing” position. 

IGNITION RELAY 

The ignition relay, mounted in air conditioning 
compartment control box, becomes energized when 
either the driver's start button or the test start 

button is pressed* This relay controls circuit to 

engine coil and distributor, engine water alarm- 
stat, and the electric fuel valve. 

] 

EVAPORATOR COMPARTMENT 1 

THERMOSTATS j 

Two thermostats mounted in evaporator com*?. 
partment in roof are subjected to inside coach 
temperature by the recirculated air which is drawn 
up through the filters directly below the thermo? 
stats* One controls the air conditioning engine 
speed and the other controls the air bypass 
shutters. 

Bypass Shutter Thermostat : i; 

This thermostat, operating a pressure type 
magnet valve, controls the position of the bypass; 
shutters located between the evaporator and the: 
evaporator blowers* Thermostat is set to close 
below 72°F. When inside temperature is reduced to; 
just below 72 F., which is the desired temperature, ! ■ 
the thermostat closes and energizes the bypass 
magnet valve, located on bulkhead in right-hand 
side of Diesel engine compartment. Magnet valve 
admits air pressure into the shutter control eyl- ; 
inder, closing the bypass shutters. This causes 
the major portion of the air being drawn from 
the evaporator compartment to bypass the evapo¬ 
rator. This prevents lowering the inside temper¬ 
ature below the desired degree. When inside 
temperature rises above the closing point, thermo¬ 
stat opens, magnet valve is de-energized, exhaust¬ 
ing air pressure from shutter control cylinder, 
and the bypass shutters open, permitting full flow 
of air through the evaporator. 


i 


Page 8 





R EQOOi? 




x il i 

r*i Sife} ri 


«PS V 

t Si $ v 


$ m 

% *ti! 

% ^§{ ft> 
8 ^ 

8 SiS« 


{i\ h J 

%n 

Ip! ! 

.1 S' * g 

** v « J 
si. 


* k i I f 

i | ii 

il l! |i 

s$ c c 

<■ $ I? 


^_V;_| ! 

i --<2M^- 

i r~~~“-“ ———- — 

‘ W j-) 

k J; £i 

> lit 

I h ^w3“ W'JS- 5 

I |i \ N?f 

srHHv 

^ ri—\ 


PST* $ 

$ 'TD . ^ 


<^1 Hi 

Alt *5 * 

1 32 f 

A-<3 a * I 

ifpp ! SJ & N 

'§331 


si i 1 

Y i 3 


* CR f 

IP I 

? * ! ?l?i I! , 


il i 

l^jt I 
:H^ J 1 

[ l |y (|) 


j i I 

I % ? 

{ $aj ,1 





b! i i|! 
pplt 
i 



III! hr! 



—r^i—p ^ ^ 

~ =H ~r& 1 i 


w |j i a 

r®+ ^ ||| 

r*' «1 ¥ 


- *&i -il*l 


p f!!j 


niiiM il 

nM-j 11 

! M-f 1 


I il i 

ilii-l 

Ighi 


If m 

^YJss 


ij-SCrJ j fiv.1- 1 

~^zzzz±: 




It 




: /g{/re 4— Wiring Diagram 























> frjr'i'iA^^ytr Ls i'* * 




n iti conomoninc 


Engine Modulation Thermostat 

Since the air conditioning engine runs con¬ 
stantly when air conditioning system is in oper¬ 
ation, engine speed is dependent upon cooling re¬ 
quirements. This control is accomplished through 
the engine modulation thermostat, exhaust type 
throttle control magnet valve, and throttle control 
cylinder. 

Engine modulation thermostat is set to close 
above 74 F. When inside temperature reaches 
74 F. ‘■or higher, considerable load is placed on 
the cooling system . With thermostat closed, throttle 
control magnet valve is energized, air pressure 
is exhausted from the throttle control cylinder, 
and engine throttle is automatically moved into 
high speed position (2400 rpm). 

When inside temperature is reduced below the 
closing point, load on cooling system is reduced 
sufficiently to permit lower engine speed. With 
thermostat open, magnet valve is de-energized, 
air pressure is admitted into the throttle control 
cylinder, and engine throttle is automatically moved 
into low speed position (1400 rpm). 

HIGH-LOW PRESSURE CUT-OUT SWITCH 

Definite high and low refrigerant pressures 
?re established at which the system will operate 
efficiently and safely. High-low pressure cut-out 
switch is provided to prevent operation of system 
when pressures exceed these limits. Switch is 
mounted on air conditioning compartment bulkhead 
above compressor and is connected to high and 
low refrigerant pressures at the compressor dis¬ 
charge and suction valves. Current from master 
switch to ignition relay is routed through the cut¬ 
out switch. Whenever the high or low refrigerant 
pressure exceeds limits, switch interrupts circuit 
to ignition relay and engine stops. When refriger¬ 
ant pressures normalize to the pressure switch 
cut-in point, circuit to ignition relay is again com¬ 
pleted and the engine may be started. 

LOW OIL PRESSURE SWITCH 

Low oil pressure switch connected to engine 
main oil gallery, controls circuit from master 
switch to "LOW OIL" tell-tale light on driver's 
control box. Switch is normally closed, being 
opened only when engine oil pressure reaches 
approximately 4 pounds; thus, the low' oil tell¬ 
tale is illuminated whenever the master switch 
is in "Cooling" position and the engine is stopped, 
or the oil pressure is below 4 pounds with the 
engine running. 

ENGINE OVERHEAT ALARMSTAT 

Engine overheat alarmstat is installed in en¬ 
gine cylinder head and electrically connected to 
the engine ignition coil. This unit is provided 
to prevent operating engine when water temper¬ 


ature reaches a dangerous degree. When water 
becomes overheated (212°F.), contact points within 
the alarmstat close, grounding the engine ignition 
coil and stopping engine. 

STARTDC 

Startlx is used as a magnetic switch in the 
starting circuit. When driver's start or test start 
button is pressed, a coil within the startlx is 
energized which closes the main switch contacts, 
permitting current to flow direct from battery to 
starting motor. When engine starts, removing 
load from starting motor, main switch contacts 
are automatically opened, even though the starter 
button is still engaged. 

ANTIBACKFIRE SWITCH 

Antibackfire switch is an automatic circuit 
controller, installed in engine intake manifold and 
connected in circuit from start buttons to startlx. 
This switch, actuated by pressure in manifold when 
engine is turning backward, prevents engagement 
of starter during backward rotation of engine due 
to backfire or compression backxock by grounding 
the circuit from the start button. 

FUEL SOLENOID SHUT-OFF VALVE 

Fuel solenoid shut-off valve, connected in fuel 
pump inlet line, is mounted on package unit frame 
crossmember behind air cleaner. Valve solenoid, 
connected into engine ignition circuit, is energized 
(open) whenever engine is running, and de-ener¬ 
gized (closed) when engine is stopped. Purpose 
of valve is to prevent fuel leakage through fudl 
pump and carbureter due to jiggling of carbureter 
float when operating vehicle with air conditioning 
engine not running., ! i 

ELECTRIC CHOKE 1 ■ 

Electric choke provides driver with means of 
choking engine during cranking. When driver 
presses "Choke" button on driver's control box!, 
solenoid in electric choke is energized, Choke 
lever connected to solenoid plunger is attached 
to choke butterfly in carbureter by an adjustable 
link. :i ;i 

SAFETY SWITCH 

Safety switch is a three position switch in 
control box in air conditioning unit compartment/ 
Switch will remain in automatic (Auto) and "Off" 
positions, but must be held in "Hand" position. 
"Hand" position is used only for test purposes, ; 
and should be used only by experienced personnel, i- 
Main purpose of switch is to provide means for : 
mechanic to prevent starting; of unit from front 
while working on unit. Engine cannot be started 
with safety switch in "Off" position. Switch must 
be in "Auto" position when operating unit either ; 
from driver's seat or at unit compartment. Mechj- 
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anic should always leave switch in "Auto” posi¬ 
tion after completing service operations. 

MECHANIC'S TEST SWITCH 

Test switch, mounted in control box in air 
conditioning unit compartment, is actuated by a 
push-pull type handle. Switch serves same purpose 
as driver's master switch, providing mechanic with 
means of operating system from unit compartment 
with driver's master switch in "Off” position. 
Handle is pulled out for "On” position." Bracket 
on compartment door pushes handle in to "Off” 
position when door is closed. 


FUSES . 

The following tabulation lists the location, num¬ 
ber, size, and identification of fuses. Refer to 


wiring diagram (fig. 

4) for 
Size 

electrical circuits. 

Location No 

(Amps.) 

Identification 

Driver's Control 1 

20 . . 

Driver’s Fan & Light 

Box 2,3,4 

20 . . 


5,6 

9. . 


7,8 

9. . 

Heaters - Automatic 

Air Cond. Compt, 1 

20 . . 

. . . Startix Circuit 

Control Box 2,3 

20 . . 



LOCATION OF UNITS 

The following list covers all the major units in the air conditioning plant 
together with, their relative locations in the vehicle. 

This list is in alphabetical sequence for ready reference. 


Air Cleaner, Engine .. In air conditioning unit comp't. 

Antibackfire Switch . . . ... On engine/ 

Blower, Condenser ... In back of condenser. 

Blowers, Evaporator.. . . In roof at rear of vehicle. 

Blowers, Fresh air ............ At front end of each package rack. 

Breather, Crankcase .. On engine. 

Bypass Shuttexs . ,.. In roof at rear of vehicle. 

Check and Drain Valve ......... On engine air intake pipe. 

Circuit Breakers (15 amp.) ...... In driver’s control box. 

Circuit Breaker (50 amp.) ....... In Diesel engine left-hand comp't. 

Clutch, Blower Drive .. Between engine and condenser blowers. 

Compressor.. . . On engine. 

Condenser ... . . . . In air conditioning unit compartment. 

Control Cylinder Bypass Shutter ... In roof at rear of Vehicle. 

Control Cylinder, Throttle . On engine. 

Dehydrator - Strainer.. In evaporator compartment. 

Electric Choke ... On engine.. 

Engine Overheat Alarmstat. On engine. 

Evaporator .. In roof at rear of vehicle. 

Expansion Valve .............. In evaporator compartment. 

Filters, Air . . In evaporator compartment. 

Fuel Solenoid Shut-off Valve.. Behind engine air cleaner. 

Fuel Tank .... In body behind left real* wheel. 

High-Low Pressure Switch. On engine. 

Magnetic Switch, Evaporator Blower In evaporater compartment. 

Magnetic Valve, Bypass Shutter ... In Diesel engine right-hand compt. 
Magnet Valve, Throttle Control . B . On bulkhead in unit comp't. 

Oil Filter, Engine. In unit compartment. 

Relay, I resh Air Blower ....... In driver's control box. 

Relay, Ignition.. . . .. In unit comp't control box. 

Startix ... . *.. * o On engine. 

Surge Tank ... In body above engine. 

Thermostat, Fresh Air .. In duct behind left-hand fresh air blower. 

Thermostats, Engine and Bypass ... In evaporator compartment. 

Ventilator Valve, Crankcase ...... On engine. 
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Driver's Operating Instructions . . 12 

Operating Unit From Air 
Conditioning Compartment. 13 


DRIVER’S OPERATING INSTRUCTIONS 

GENERAL 

1. Keep windows closed when operating air 
conditioning system. Do not leave door open for 
excessive periods - open door only as required 
to admit or discharge passengers. 

• 2. Open two exhaust ventilators in roof of 
coach above center aisle. 

3. Blower control switch is not operative when 
master switch is in cooling position. 

OPERATION (Fig. 5) 

1. To determine if outside temperature is high 
<.nough to warrant operation of air conditioning 
system, turn master switch to "Coolirg” position, 
if green (Cooling Required) tell-tale illuminates, 
air conditioning unit may be started. If green 
tell-tale does not illuminate, outside temperature 
is too low to warrant operation of air conditioning 
system. 

2. Red (Low Oil) tell-tale will illuminate when 
master switch is placed in "Cooling" position, 


Subject Page 

Power Plant Fuel Supply. j 3 

Power Plant Engine Oil. 13 


Power Plant Engine Water. 13 

and will remain illuminated until engine starts 
and oil pressure is built up to a predetermined 
limit. 1 

3. To start engine, press "Start” button. Also 
press "Choke” button if engine is cold. 

4. If red tell-tale comes on during operation 
of air conditioning system and engine continues to 
run, low oil pressure is indicated. Stop engine 
immediately by turning master switch to "Off” 
position, 

5. If red tell-tale comes on and air condition¬ 

ing engine stops, overheated engine or short in 
electrical system is indicated. Turn master switch 
“Off” and report to garage. » 

6 . If air conditioning engine stops and red 
tell-tale does not iiiiminate but green tell-tale 
remains illuminated, excessive high or low re¬ 
frigerant pressures, or short circuit is indicated. 
Turn master switch to "Off” position and report 
to garage. 

7. If temperature in coach becomes too cold 
or if inside of coach gets stuffy, turn master 
switch to "Off” position and report to garage. 
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Figure 5—Driver’s Control Box 
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Figure 6 Air Conditioning Comportment Control Panel 

OPERATING UNIT FROM AIR 
CONDITIONING COMPARTMENT ' 

Control box in air conditioning unit compart¬ 
ment (fig. 6) is provided for use of mechanic 
when testing and servicing the unit. Unit may 
be operated by these controls without requiring 
the use of the master switch on the driver’s 
control box. Doors and windows should be kept 
iclosed and roof exhaust ventilators should be open 
■ to obtain normal operation oi controls. 

1. Safety switch, above start button, must be 
in "Auto” position. 

•.... ignition switch handle out. This 

energizes throttle, ignition, and blower circuits. 

3. Press "Test Start” button. If engine is 
cold and requires choking, press down on lever 
extending from electric choke housing. 

4. Throttle control magnet valve on bulkhead 
behind control box may be opened manually and 

propped open if desired to run engine at low 
speed. 

5. When service operations are completed 
safety switch must be left in "Auto” position, 
otherwise unit cannot be started from driver's 
control box. 


POWER PLANT FUEL SUPPLY 

Fuel tank is mounted in left-hand side of 
coach, immediately behind left rear wheelhous.e. 
Fuel tank capacity is approximately 20 gallons. 

Gasoline used should have a minimum octane 
rating of 73. One-half pint of S.A..E. 10 engine 
oil should be added to each 12 gallons of gasoline. 
Quantity and viscosity of oil are im portant. 


POWER PLANT ENGINE OIL 

Engine oil of highest quality should be used. 
S.A.E. 20 engine oil should be used for first 100 
hours of service. Thereafter S.A.E. 30 should 
be used. Crankcase capacity is 5-1/2 qts. 

Oil level dipstick is attached to oil filler cap. 
Oil level should be maintained to level of mark 
near top of dipstick. 

Oils vary in lubricating qualities and in sta¬ 
bility. A highly refined petroleum oil containing 
adequate amounts of suitable additives, such as 
oxidation inhibitors, is essential for satisfactory 
performance in air conditioning service. 

Individual supplier is responsible for quality 
of oil. . The oil must not contain organic acids 
saponifiable oils, soaps, or other agents that may 
cause corrosion , and it must not develop harmful 
acidic compounds under normal operating condi¬ 
tions. 

Oil filter cartridge should be replaced when 
engine oil is changed. 

■ POWER PLANT ENGINE WATER 

Engine cooling system is filled througi. filler 
neck on surge tank, mounted in coach body above , 
rear end of air conditioning unit compartment. 
Dram plug is located at bottom of radiator. 

Cooling system capacity is 9 quarts. 

The use - of either of the following rust in- 
hibitors is recommended. 

GMC cooling System Rust Inhibitor - use 
according to instructions on container. 

Potassium bichromate - use 2 ounces for 
each 5 gallons of water. 

Soluble Oil - Not to exceed 1% of the total 
volumn of the system. 
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Su bject 
Compressor 
Condenser 
Liquid Receiver 
Dehydrator-Strainer 
Expansion Valve 
Evaporator . . . . 

Fresh Air Blowers and Relay . , 
Air Filters *.. . 


The instructions in this section include a 
brief description of the internal operation of the 
major units, together with adjustment and light 
maintenance instructions. 

COMPRESSOR 

The compressor (fig. 7) is a rotary type, 
two stage unit' having ten vanes in each stage. 
It's self-lubricating and self-contained. The shaft 
seal is of special construction, haying “Corprene” 
gaskets which are resistant to oil and heat. The 
seal faces are flood oiled under pressure at all 
times. Sight glass on side of compressor shows 
the oil level. Shut-off valves are provided at the 
compressor suction and discharge ports. PQppet 
type check valve in compressor intake port pre¬ 
vents high pressure refrigerant returning to the 
low side of the system. Magnetic drain plug in 
bottom of compressor collects any. steel particles 
that may be present in oil due to wear. 

COMPRESSOR OPERATION (Fig. 7) 

Compressor is bolted to engine flywheel hous¬ 
ing and is driven by a four pin coupling. Pins 
in coupling hub engage rubber bushed holes in 
engine flywheel. The main shell of the compressor 
is divided into two compartments by the' front 
bearing cover. The rear compartment is the hous¬ 
ing for 'the compressor itself and is the inter¬ 
mediate pressure refrigerant chamber; the com¬ 
partment ahead of the front bearing cover is the 
low pressure refrigerant chamber. 

The compression circuit carries the refrigerant 
gas from the front compartment at suction pres¬ 
sure through a strainer screen (15) then through 
drilled ports (4), where the gas is trapped by 
the pocket formed between vanes and walls of 
cylinder. When gas is compressed by the rotation 
of the eccentric mounted rotor, it is discharged 
through a series of holes in the cylinder wall 
(17) into the rear chamber under intermediate 
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Control Cylinder Magnet Valve . . 20 

Evaporator Blowers and Control 21 
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pressure. Then the gas, at intermediate pressure, 
is picked up by the second stage pump through 
intake ports (2) and the gas is further compressed. 
High pressure gas is discharged from the second 
stage pump directly into the high pressure re¬ 
frigerant line leading to the condenser. 

COMPRESSOR LUBRICATION (Fig. 7) 

Compressor lubrication is accomplished through 
the difference in pressures in the front (suctioijt) 
compartment and in the rear (intermediate pres¬ 
sure) compartment. The rear compartment i|s 
used as the oil reservoir and a loop of finned 
tubing in the front compartment leads from ; a 
tapped opening (16) in the bearing cover to the 
front bearing and seal compartment (5). As oil 
passes through finned tube, it is cooled by the 
low temperature of the suction gas surrounding 
the tube. The difference in pressure between the 
two compartments causes the oil to flow into the 
front bearing and seal compartment (5), and from 
there to the rear bearing through drilled passages 
in the bearing plates and a copper duct (19) con¬ 
necting them. The oil thus reaching the; rear 
bearing seeps into the first stage compressor; 
unit to lubricate the vanes, rotor, and cylinder, 
and is discharged into the intermediate chamber 
with the refrigerant gas at discharge ports (17)1 
Part of tills oil settles in the sump for recircu¬ 
lation; the rest, remaining in suspension with the 
refrigerant gas, passes through the second stage 
compressor and is circulated with the refrigerant 
through the system, returning to the compressor 
through the suction line. Strainer screen (18) is } 
installed in the lead from the oil sump to prevent 
passage of foreign particles into the oil circulat¬ 
ing system. ■ 

COMPRESSOR SHUT-OFF VALVES j. • 

Double seating shut-off valves are provided at 
compressor discharge and suction parts. With 
valve stems all the way in (closed), compressor 



In This 


Pao-p 

iL-rSLT. 

14 
16 
16 
16 
17 
19 

19 

20 


Page 14 




















pi r conDiTieniinc 


m 


Sif A&un M z/wiettaMce 


is isolated from system for performing service 
operations on compressor. Valve stems are turned 
all the way out (fully open) for making gauge 
connections or when disconnecting the high-low 
pressure cut-out switch refrigerant lines, “Oper¬ 
ating position” of valves, frequently referred to 


in this manual, is with the valve cracked'from 
fully open position 1/2 to 1 turn to admit system 
pressures into the gauge and high-low pressure 
cut-out switch tee fittings. 

IMPORTANT: Valve caps with gaskets must 
' be in place and tight at all times. 
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Second Stage Compressor 
Large Clearance - 
Intake Side 

Intake Ports of Second 
Stage Compressor 
Double Row Rear Ball 
Bearings 

Intake Ports of First 
Stage Compressor 
Front Bearing and Seal 
Compartment 
Compressor Shaft 
■Refrigerant Seal 
Front Bearing and Seal 
Compai'tment Packing 


10 


8 Finned Tube Oil 

Cooling Line’ 

9 Compressor Front 

Cover 

Four-Pin Compressor 
Drive Coupling 

11 Rubber Bushings in 

Engine Flywheel 

12 Engine Rear Main 

Bearing 

13 Compressor Shaft 

14 Front Needle Bearing 

15 Refrigerant Intake Screen 

16 Lubricating Oil Passages 


17. First Stage Compressor 
Discharge Ports 

18 Lubricating Oil Strainer 

19 Copper Tube Carrying Oil 

to Rear Bearing 
,20 Magnetic Oil Drain Plug 

21 Flexible Connection From 

High Pressure Discharge 
to Outside Refrigerant 
Line 

22 Compressor Discharge 

Shut-off Valve 

23 Compressor Shell 
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Figure 7—Secibnol Visw of Compressor 
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COMPRESSOR OIL 

Only S.A.E, 60 engine oil, purchased from a 
reputable refinery in sealed quart cans, should 
be used in compressor. Never use bulk oil or 
oil which has been exposed to air. 

The initial charge of oil in the compressor' 
is 3 pints. After unit has been operated for about 
10 minutes, oil level should be at bottom of sight 
glass. If more than 1/4 inch below bottom of 
glass, oil should be added. Never check oil level 
with compressor stopped. 

Before adding oil, first determine and correct 
cause of loss of oil. To add oil to a charged 
system, first pump down the system as directed 
later, then add oil through oil filler plug in top 
of compressor shell. Add sufficient oil to bring 
level up to bottom of glass when running. Do 
not add more oil than necessary, 

COMPRESSOR MAINTENANCE 
- Compressor requires practically no maintenance 
other than making sure that sufficient (but not too 
much) oil and refrigerant is maintained in system 
at all times. The lubrication system of the com¬ 
pressor will fail if the system loses its charge 
of oil or refrigerant. Both oil and refrigerant 
must be circulating through the compressor when¬ 
ever it is running to prevent very serious-damag e. 

Check compressor mounting bolts periodically 
and tighten as necessary. Check carefully for 
indication of oil or refrigerant leakage. Leaks 
should be remedied promptly to prevent excessive 
refrigerant and oil loss. 

COMPRESSOR SHAFT SEAL (Fig. 7) 

Compressor shaft seal must be in good con¬ 
dition to prevent leakage of refrigerant gas and 
oil into the engine flywheel housing. Seal con- 
si-sts basically of two optically flat rings, one 
stationery in compressor front cover and other 
rotating with compressor shaft. Rotating seal is 
spring loaded against stationery seal. 

To change seal, pump down system, remove 
compressor from engine, and remove compressor 
coupling hub from shaft, The entire seal should 
then be withdrawn from the shaft and a complete 
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Figure 8—liquid Receiver 


new set of seal parts installed. When installing 
front cover, be sure the sealhouse packing (7) 
and the cover gasket are not damaged. Draw, 
bolts down evenly to avoid cocking thp cover and 
risking a blown gasket after unit is restored 
to service. 


CONDENSER 

THE IMPORTANCE OF KEEPING THE 
CONDENSER CLEAN CANNOT BE 
OVEREMPHASIZED. 

When condenser becomes clogged or coated 
with dirt and road film, high head pressure and 
overloading of engine result Condenser must be 
cleaned at frequent intervals. 

A combination of water and air pressures is 
most satisfactory for loosening and removing dirt 
from condenser. Air pressure should not be high 
enough to bend fins. 

Front end of condenser may be swung out¬ 
ward approximately 45 degrees after removing 
one mounting bolt from each front corner. This 
permits cleaning unit from inner side, and pro¬ 
vides access to refrigerant line connections and 
to engine radiator. 

■ LIQUID RECEIVER i ' 

Liquid receiver (fig. 8) maintains a constant 
supply of liquid refrigerant ready for use in the 
evaporator. Receiver has two sight glasses; by 
applying flashlight to top glass, refrigerant level 
may be readily seen in end sight glass. After 
unit has been running for 10 minutes or more, 
refrigerant level should be at middle of sight 
glass. In no case should the refrigerant level 
be above tire sight glass or below it. Refrigerant 
can be added to or removed from receiver through 
its charging valve as directed later. I; 

During operation of system, charging valve 
must be closed and both the inlet and outlet 
valves must be open. To determine if valves 
are open, remove valve cap nuts and turn handle 
counterclockwise, using open end wrench or/S~ 
point socket of correct size. : ; s . 

If air conditioning fails to function and com¬ 
pressor is being driven properly, receiver valves 
should be the first place to check - system posi¬ 
tively will not function unless both of these valves 
are open. 

Keep receiver mounting bolts tight and make 
sure valve caps are in place at all times. 

REFRIGERANT 

DEHYDRATOR-STRAINER 

Dehydrator-strainer (fig. 9) installed in liquid 
line in evaporator compartment, removes foreign 
matter and moisture from the liquid refrigerant 
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before it reaches the expansion valve. Filter 
sock is filled with Silica-Gel, which has a high 
moisture absorbing capacity, thus any moisture 
which has been inadvertently admitted into system 
will be absorbed by the Silica-Gel. This does 
not mean that extreme caution should not be fol¬ 
lowed when making an installation or that it is 
unnecessary to evacuate the system. 

Dehydrator-strainer should be serviced when¬ 
ever the system has been opened as follows: 

1. Pump down system as directed later. 

2. Remove cap and spring, then pull cartridge 
out of shell. 

3. Remove filters and Silica-Gel from strainer 
screens. Discard old Silica-Gel. 

4. Wash felt filters and screen with carbon 
tetrachloride. 

- 5. Place strainer felt in screen over inlet 
tube, install felt tube in screen, fill with new 
Silica-Gel (8 ounces) then place felt on top of 
Silica-Gel. Install cover on screen and attach 
with screws. 

6. Place cartridge in shell and install spring 
and cover. Make sure cover gasket is in good 
condition. * 

EXPANSION VALVE 


OPERATION 



Expansion valve (fig. 10) is a multi-outlet 
thermo valve with external remote' control bulb 
and external equalizer. Expansion valve regulates 
flow of refrigerant into evaporator. Valve is 
primarily operated by the temperature of the 
suction gas leaving the evaporator, and is further 
controlled by the suction pressure in the evap¬ 
orator through the equalizer tube. The combined 
effect of these two factors automatically control 
the quantity of liquid admitted into the evaporator. 

Outlet end of valve is installed in distributor 
flange, which is connected by several small tubes 
to the evaporator coils. Liquid line is connected 
to inlet port which extends through the center of 
the distributor flange. Remote bulb is attached 
to suction line near evaporator outlet, where it 
is subjected to temperature of suction gas as it 
leaves the evaporator. Bulb is charged with Freon 
which expands . and contracts in accordance with 
Die temperature of the suction gas. Expansion 
of gas in bulb applies pressure to top of diaphragm 
in power assembly in expansion valve, causing 
valve to open. 

Bulb tends to operate valve toward its open 
or closed position to regulate flow of refrigerant 
into the evaporation as required. If too much liquid 
is admitted into evaporator all of it does not 
evaporate and some liquid approaches the remote 
bulb, lowering its temperature. This will cause 
the gas in the bulb to contract, relieving pressure 
on diaphragm, and spring moves valve toward 



its closed position. If there is not enough liquid 
admitted into the evaporator, increase in temper¬ 
ature of suction gas raises temperature of bulb, 
causing valve to operate in its opening direction. 

EXTERNAL EQUALIZER 

Purpose of external equalizer is to prevent 
flooding the evaporator coils when temperature 
of evaporator suddenly rises. Equalizer tube is 
connected into evaporator coil beyond the expansion 
valve outlet and to cavity below diaphragm in power 
assembly. ^ This, when valve is suddenly opened 
wide by a - high temperature in the suction gas, 
heavy flow of liquid into the evaporator creates 
high pressure which is carried to the diaphragm 
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through the equalizer tube. This pressure below 
the diaphragm counteracts the pressure from the 
remote bulb and tends to move the valve toward 
its closed position. 

CONSTRUCTION 

Expansion valve has three component parts: 
Power assembly, cage assembly, and body flange. 
There are no working parts in the body flange. 
Multi-outlet body flange is connected to evaporator 
by tubes with soldered connections. Power as¬ 
sembly and cage assembly can be removed from 
body flange without breaking the line connections. 

Always make sure that the system is clean 
and dry before installing the expansion valve. 

LOCATION OF REMOTE BULB 

Remote bulb is attached to suction line near 
evaporator outlet. Always install bulb in same 
location as original factory installation (45 degrees 
off top of suction line). Clamp bulb securely to 
suction line, then insulate bulb and suction line 
together for a distance of at least 18 inches. 
Never apply heat near remote bulb location without 
first removing the bulb. 

SUPERHEAT 

Superheat is the temperature increase above 
the saturation point. When the liquid Freon boils 
or evaporates in the evaporator, heat is absorbed 
from the air passing through the evaporator, but 
the temperature of the gas does not raise above 
the boiling point until all of the liquid has changed 
to gas. The heat thus absorbed is the latent 
heat of vaporization, producing a change in., state 
with no change in temperature. 

After the refrigerant has changed to gas, the 
temperature of the gas is still lower than that 
of the air passing through the evaporator, so the 
gas will continue to absorb heat from the air 
and its temperature will rise a few degrees. This 
amount of rise above saturation temperature is 
called “Superheat.” 

Example: At 37 pounds gauge pressure, the 
saturation temperature of Freon is 40°F.; that 
is, the liquid changes to gas at 40°F. If the 
temperature of the Freon gas at 37 pounds gauge 
pressure is 48 F., the gas contains 8 ° of super¬ 
heat. Superheating takes place after all the liquid 
has changed to gas, usually near the outlet of 
the evaporator coils. 

PRESSURE-TEMPERATURE 

Pressure has a very definite relationship to 
the boiling point of any substance. There is a 
definite temperature at which a liquid will boil 
for every definite pressure exerted upon that 
liquid. Water, which boils at 212°F. under zero 
gauge pressure (atmospheric pressure at sea level), 
will boil at 162 F. under 10 inches of vacuum. 


Likewise, Freon boils at-22°F. (22° below zero) 
at atmospheric pressure and at 40°F. under 37 
pounds gauge pressure. An increase in pressure 
causes a rise in the boiling point.' 

The pressure-temperature relationships shown 
in the table are used for two purposes. For ad¬ 
justing the expansion valve and for checking for 
air in the system. Method of checking for air 
is described later. 

FREON -12 PRESSURE-TEMPERATURE 
RELATIONSHIP 


Temp. 

Gauge 

Temp. 

Gauge 

°Fo 

Pressure 

°F. 

Pressure 


PSI 


PSI 

30 

28 

96 

110 

32 

30 

98 

113 

34 

32 

100 

117 

36 

33 

102 

121 

38 

35 

104 

124 

40 

37 

106 

128 

42 

39 

108 

132 

44 ' 

41 

110 

136 

46 

43 

112 

140 

48 

45 

114 

144 j 

50 

47 

116 

148 ‘ 

52 

49 

118 

153 \ 

54 

51 

120 

157 : 

56 

53 

122 

162 ;■ 

58 

55 

124 

166 | 

60 

58 

126 

171 ! 

62 

60 

. 128 

175 ; 

64 

62 

130 

180 ;; 

66 

65 

132 

185 T 

63 

68 

134 

190 ! 

70 , 

70 

136 

195 J 

72 

73 

138 

200 : 

74 

76 

140 

20 s ' :H ' 

76 

78 

142 

211 !;■ 

78 

81 

144 

216 

80 

84 

146 

221 1 ;• 

82 

87 

148 

227 : 

84 

90 

150 

234 J;; 

86 

93 

152 

239 ; 

88 

96 

154 

245 

90 

100 

156 

■251 

92 . 

103 

158 

256 

94 

106 

160 

262 


EXPANSION VALVE ADJUSTMENT (Fig. 10 ) j 
Adjust valve to obtain G J - 8 ° superheat withl- 
moderately heavy internal load. Refer to pres¬ 
sure - temperature chart. Adjustment is made ji !' 
as follows: 

1. Strap bulb of remote'reading thermometer 
to suction line as near to expansion valve thermo- . “ 
bulb as possible. . i : j- 

; 2 - Connect low pressure gauge to evaporator 
outlet valve. To connect gauge, remove cap from : 
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shut-off valve and turn valve stem counterclock- 
wise as far as possible. Remove plug from gauge 
port and connect gauge, leaving connection slightly 
loose at gauge end. Slightly crack valve, "then 
tighten gauge connection as soon as Freon gas 
displaces all air in gauge line, 

3, Remove cap from expansion valve stem. 
Turn valve to right to increase superheat. Turn 
stem to left (counterclockwise) to increase refrig¬ 
erant flow and lower superheat. Four complete 
turns of the valve stem will change the actuating 

-superheat approximately 2°F. 

4, After adjusting, wait about 30 minutes to 
check results. 

5, To remove gauge, back valve stem out 
until valve seats, remove gauge, and install plug 
in gauge port. Replace valve cap. 

SERVICING (Fig. 10) 

When necessary to clean, inspect, or replace 
parts, power assembly and cage assembly may 
be removed without disconnecting any soldered 
joints in refrigerant lines, 

1. Pump down the system as directed later. 

2. Disconnect external equalizer line from 
power assembly. Remove two cap screws attach¬ 
ing power assembly to distributing flange , remove 
power assembly, and lift cut cage assembly. 

3. When assembling valve, replace gaskets 
in proper places, and be sure that the retaining 
pin on the valve cage engages the slot in the 
distributing flange. 

♦ Make sure the two lugs on the valve cage 

fit into the grooves in. the power assembly, and 
that the gear wheel on cage assembly meshes 
with adjusting gear in side of power assembly. 

5. Do not force valve together - make the 
cage fit properly before tightening to the dis¬ 
tributing flange. 

CAUTION: When soldered connections are 

made at valve, remove power assembly, cage 
assembly, and ail gaskets. Keep heat away from 
ail valve parts except the distributing flange. 

EXPANSION VALVE FREEZES 

Expansion valve trouble caused by moisture 
may be usually detected by an intermittent hissing 
sound at the expansion valve at high temperatures. 
Do not confuse this hissing sound with the hissing 
caused' by an overcharge of Freon. Excessive 
Freon causes a hissing sound accompanied by a 
pounding vibration. When operating at low temper- 
atures, moisture is indicated by the above, and 
by the fact that when the compressor is shut 

d0Wn the valve warms U P, it will become 
V *HP‘ operative again for a short time. 

Do not apply a torch to valve body to melt 
ice accumulation at valve seat. If necessary to 
apply heat, use a cloth soaked in hot water. • This 
is equally effective and less dangerous. 


If there is nioisture in the system, it is nec¬ 
essary to disassemble dehydrator and install new 
charge of Silica-Gel, If moisture is still evident 
after one hour of operation, Silica-Gel must be 
renewed again. Repeat this operation until all 
moisture has been eliminated. Moisture trouble 
is caused by moist air in piping when system 
is open, or from water in Freon container. Pip¬ 
ing should be blown out with refrigerant before 
making final connections, particularly if tubing has 
been open to air with high humidity content. After 
system has been pumped down and system opened, 
moisture is almost certain to be introduced. Al¬ 
ways install new Silica-Gel in dehydrator whenever 
system has been opened. 

Many chemical preparations to be added to 
the refrigerant are now offered commercially for 
correcting moisture trouble. These preparations 
are anti-freeze solutions and are not suitable for 
use in rotary compressor used in this system. 
The best practice is to always service the dehy- 
drater whenever the system has been opened. 
This absorbs the moisture rather than preventing 
it from freezing, and also eliminates the danger 
of corrosion of internal parts of system caused 
by the presence of moisture. 


Finned tube type evaporator is mounted in 
roof at rear of coach. The only maintenance 
required is periodic cleaning of evaporator and 
drip pan. These units, because they are wet, 
are bound to pick up minute particles of dust) 
lint, etc., if filters are not cleaned frequently 
enough, and must be cleaned with steam or hot 
water and some cleaning agent which is not harm- 
ful to the aluminum fins or copper tubes. This 
is particularly important when operating in humid 
climates, since objectionable odors may originate 
at the evaporator and may be caused by a mold¬ 
like formation or growth. 

Evaporator is equipped with inlet and outlet 
shut-off valves. Both valves must be open when 
operating system. Make sure valve caps with 
gaskets are in place at all times and that all 
mounting bolts are kept tight. 

FRESH AIR BLOWERS AMD RELAY 

BLOWER MOTORS 

Fresh air blower motors require no mainten¬ 
ance, and should, operate indefinitely without atten¬ 
tion. In the event of failure motor can . be dis¬ 
assembled, brushes replaced, and commutator 
turned and undercut in accordance with established 
practice. Do not turn commutator more than 
necessary to obtain, smooth surface. 

Whenever motor is disassembled, bearings 
should be lubricated at reassembly. 
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BLOWER RELAY 

Blower relay wiring connections are shown 
in figure 4. 

When current is supplied to “Vac." terminal 
of relay, coil is energized, closing relay contact 
points. Battery current supplied to “Bat.” ter¬ 
minal flows through points 'and “Sol.” terminal 
to operate blower motors. 

Service procedures are same as for ignition 
relay. Refer to “Ignition Relay” in Power" Plant 
Maintenance section of this manual. Specifications 
are listed at end of tills section. 

AIR FILTERS 

Five air filters are provided, three for filtering 
recirculated air, and two for filtering fresh air. 
Recirculated air filters are mounted on top side 
of evaporator compartment door and are accessible 
when door is open. Fresh air filters, one in each 
end of evaporator compartment, stand on edge 
and filter tne fresli air as it enters the evapor¬ 
ator compartment. These filters are removed by 
removing narrow access plates from ceiling di¬ 
rectly below filters. 

AIR FILTERS MUST BE KEPT CLEAN 
FOR SATISFACTORY OPERATION OF 
AIR CONDITIONING SYSTEM. 



Clogged filters restrict air circulation, thus 
reducing efficiency of system. ' In addition to the 
effect on system operation, dirty filters will permit 
dirt to pass into the evaporator coil. Effect of 
dirt on evaporator coils is explained under “Evap¬ 
orator” in this section. 

Filters are made of galvanized wire cloth.' 
Filters should be removed frequently and thor¬ 
oughly washed, Filters should be coated sparingly 
with odorless oil. 

SHUTTER COMTROL CYLINDER 


Bypass shutter control cylinder {fig. 11) piston 
should be sparingly lubricated with chassis grease 
at assembly. 

To check for air pressure leakage past piston 
cup, admit air pressure to cylinder and apply 
soap suds where push rod comes out of cylinder. 

If leakage is excessive, replace piston cup. When 
installing new cup, tighten retaining nut on push, 
rod snugly, but not tight. Excessive tightening 
Will distort cup and cause air pressure leakage. - 

CONTROL CYLINDER MAGNET VALVE 


Pressure type magnet valve (fig. 12),mounted on 
bulkhead in right-hand side of Diesel engine com¬ 
partment, controls air pressure to bypass shutter 



1 Cap Nut 

2 Spring 

3 Valve 

4 Armature Lever 

5 Push Rod 

6 Coil Core 


7 Upper Valve Seat: 

8 Lower Valve Seat 

9 12 Volt Coil 

10 Armature Lever: 
Bracket '! 


j 


Figure ?2—By-Posj Shutter Control Magnet Valve 
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Figure 13 —Evaporator Blower Mounting' 


control cylinder. When magnet valve is energized 
by the bypass thermostat, air pressure passes 
through the valve into the shutter control cylinder. 
When magnet valve is de-energized, air pressure 
is exhausted from the control cylinder. 

MAINTENANCE 

Magnet valve may be tested for air leaks 
around air line fittings and valve stem by applying 
soap suds and noting if cdr bubbles appear. 

Air gap between armature lever and coil core 
should be ,032 n “.042 rt when coil is energized. 
Travel of valve stem should be 1/32". 

EVAPORATOR BLOWERS 

AMD CONTROLS 

BLOWERS 

Evaporator blowers consist of three blowers 
directly connected to an electric motor. Blowers 
are mounted in roof as shown. 

Two oilers are provided on blower motor. 
Oilers should be filled with S.A.E. 20 engine oil 
at intervals indicated on lubrication chart. 

MAGNETIC SWITCH (Fig. 14) 

Blower motor magnetic "switch is mounted in 
evaporator compartment beside thermostat. Switch 
acts as a relay for blower motor, feeding current 
direct from battery cable junction to motor when 
master switch is in cooling position. 

Inspection and Cleaning 

Remove cover to inspect points, but do not 
clean points unless necessary. . Points are silver 
and tend to oxidize (blacken), which does not 
impair efficiency: Clean points only if pitted or 
burned, and not if points are merely blackened. 
CAUTION: Do not use file or emery paper on 
points. Use crocus cloth or bond paper. 


Point Replacement 

If points are badly burned, replace contact 
bar. Remove split pin, washer, and contact bar 
from plunger pin. Install new contact bar on 
plunger pin, then install washer and split pin. 
Make sure contacts operate properly, then install 
switch cover. ' : . 

, THERMOSTATS 

Three thermostats are used in air conditioning 
system; their function is previously described 
under '‘Operation of System Controls.” These 
thermostats are all of same construction {fig. 15) 
the difference being in the temperature setting, 
the open and closed differential, and wiring con¬ 
nections. Whenever wires have been disconnected 
from thermostats, they must be reconnected to 
their original terminals or the system will not 
function properly. 
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Cover Screw 


Figure 15—Thermostat With Cover Removed 

Thermostats have an adjustable dial which is 
locked at the recommended temperature settings. 
When testing or adjusting thermostat dial setting, 
an accurate reading dial thermometer should be 
used, and should be ’ placed as close to thermo¬ 
stat as possible. Do not touch either the ther¬ 
mometer or the thermostat when testing, since 
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3 Low Pressure 

Control Spring 
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6 Main Contact Support 
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Magnet (Approx. 1/32” Leaf Carrying 

8 Auxiliary Contacts Movable Auxiliary 
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Figure 16 — High-Low Pressure Cut-Out Switch 


body heat will affect operation of both and cause 
an erroneous reading. 

While the thermostats can be set at the de¬ 
sired opening or closing point by adjusting the 
dial, the temperature differential cannot be adjust¬ 
ed. Thermostats are not reparable in the field and 
except for the manual dial, are not adjustable. 
Sealed silver contacts require no cleaning and 
should operate indefinitely. 

CAUTION: Any attempt to adjust or repair 
thermostats will undoubtedly destroy calibration. 
Should this occur, unit must be replaced. When 
installing thermostats, make sure wires are con¬ 
nected in same manner as on original factory 
installation. 

Thermostat settings are as follows: 

Fresh Air - open below 60°F., closed above 
65 F. 

Engine Speed - closed above 74°F. 

Air Bypass - closed below 72°F. 

HIGH-LOW PRESSURE 
CUT-OUT SWITCH ' j' 

GENERAL INFORMATION (Fig. 16) 

A very small amount of high grade lubricating 
oil on moving parts of switch every six months 
will maintain operating efficiency. r 

Whenever cover is removed for inspection or ' 
adjustment, be. sure rubber moulding is used 
under cover and that split in moulding is at 
bottom of switch housing. Rubber grommet and 
special bushing are used for wires at main contact 
assembly, and these should always be in place so 
that switch enclosure is dustproof. 

Electrical connections are made at terminals 
in back of switch. Terminals are accessible after 
rear cover is removed. CAUTION: Make suk-e 
terminals or wires cannot interfere with the con¬ 
tact arm. 

When making tubing connections to either the 
high or low pressure bellows, it is extremely 
important to use a wrench on nut on bellows' 
element to prevent it from turning, as this will 
destroy the bellows element and will void any 
warranty that might otherwise apply. 

TESTING LOW PRESSURE ADJUSTMENT 

Low pi essure cut-out is an extremely im—i 
portant adjustment. System will not function satijsr- 
factorily and possible damage to compressor may 
result if switch points fail to open near the desig¬ 
nated pressure. In making test, an accurate com¬ 
pound gauge should be used. Procedure for testing 
low pressure adjustment is as follows: ’| j 

1. Connect compound gauge to tee on com¬ 
pressor suction shut-off valve. Close suction 
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j valve by turning valve stem in (clockwise) until 

alve seats. . _ 

2. Start engine and allow it to run until it 
stops, observing reading on gauge when engine 
stops. Switch points should open and stop engine 
at 7 pounds gauge pressure. . 

3. Next allow pressure to build up while holding 
start button in until engine cranks. Pressure 
reading on gauge when switch points close and 
complete starter circuit should be approximately 
22 pounds. 


^TESTING HIGH PRESSURE CUT-OUT 

High pressure cut-out and cut-in pressures 
are not adjustable, and are set at tire factory 
to the proper specifications. Switch is designed 
to cut out at 250 pounds pressure, and should 
cut in when pressure drops to approximately 190 
pounds. If switch does not cut out and in at these 
pressures, switch should be replaced. Test as 
follows: 

1. Back'compressor discharge shut-off valve 
out by turning valve stem counterclockwise until 
valve seats. Connect an accurate high pressure 
• gauge to tee on discharge shut-off valve. 

. 2. With both suction and discharge valves in 

operating position, start engine. Slowly close 
discharge valve and obser/e reading on gauge 
v when engine stops. 

- 3. Hold starter button in while pressures are 

equalizing and observe gauge reading when starter 
circuit is completed. 

4. If engine fails to stop when pressure reaches 
—250 pounds, or fails to start when pressure drops 
to approximately 190 pounds, control switch must 
; .be replaced. 

LOW PRESSURE RANGE ADJUSTMENT (Fig. 16) 

This adjustment changes both the cut-in and 
cut-out point an. equal amount. 

1. With switch cover removed loosen lock nut 
(2). Compound gauge must be connected to suction 
shut-off valve with valve closed. 

2. Turn range adjusting nut (1) to decrease 
compression on spring (3). 

3, Start engine and allow to run until pressure 
of 7 pounds is obtained, then slowly turn adjusting 
nut (1) to compress spring (3) until contact points 
snap open. This is the cut-out position of switch. 

4, If necessary to adjust the differential be¬ 
tween cut-in and cut-out pressures, adjust as 
described below. 



LOW PRESSURE DIFFERENTIAL (Fig. 16) 

After setting switch to the desired cut-out 
point as described above, differential adjustment 
is made by changing the cut-in point only by 
means of the differential adjusting screw (4). 

1. To widen differential (raise cut-in pres- 
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sure), turn screw (4) clockwise. CAUTION: Do 
not set cut-in pressure above 22 pounds. 

2. To narrow differential (lower cut-in pres¬ 
sure), turn screw (4) counterclockwise. 

3, Take care not to'force screw beyond its 
normal limits. 

SOLDERED JOINTS 

Success in soldering depends in a great meas¬ 
ure on the care exercised in cleaning the surface, 
as solder will not adhere to a dirty or greasy 
surface. The •following steps should be taken to 
prepare sweated joints: 

1. Saw pipe off square, use a knife blade to 
remove any inside burr. Make certain that no 
filings and cuttings drop into pipe. Avoid sharp 
bends or kinks in all pipe. 

2. Polish pipe and inside of fitting so metal 
surfaces to be sweated together are bright and 
clean. Use No. 00 steel wool for polishing. Do 
not use files, sandpaper, or emery cloth as they 
score the metal surfaces. Do not touch the 
cleaned surface with hand as the oil and perspir¬ 
ation will prevent the solder flowing as it should 
and invariably causes a leak. 

3. Put a thin coat of “Nokorode” flux on the. 
cleaned portion of both the fitting and tube. A 
stiff brush should be used for this purpose; 
NEVER USE YOUR FINGER. After the fitting 
is placed on the pipe, remove any excess flux 
that shows outside the fitting. 

4. Heat the fitting as evenly as possible, al¬ 
lowing heat to be transferred from fitting to tube, 
so that the solder will flow uniformly within the 
joint. Never hold the flame in one spot. By 
touching the joint between the pipe and fitting 
with the special solder, 95% tin-5% antimony 
(which MUST be used for this type work) it is 
very easy to tell when the temperature has reached 
a degree high enough to allow tire sweating to 
take place. When toe solder flows freely into 
the joint the torch should be held back in order 
to prevent the joint from becoming too hot. Care 
must be taken not to get toe joint too hot, as ■ 
this will burn off the flux, allowing oxidation to 
take place, also cause the solder to harden and 
alloy with the copper pipe. In smaller pipe of 
3/4" O.D. and under, the solder can be fed into 
toe joint from one point, but in toe larger diam¬ 
eters it is recommended that the solder be fed 
into one side then into the other. As soon as 
a small fillet can be seen completely around toe 
joint the application of more solder will drippoff 
and not add anything toward making a better joint. 
Any surplus solder should be wiped off with a 
dry paint brush or clean cloth. 
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d. permit the connection to cool until the 
solder becomes set. 95*5 solder sets very rapidly. 

6 . Occasionally, pipe ends become dented or 
damaged. In such cases it is recommended that 
the pipe end be sawed off beyond the damaged 
or dented section, or use a sizing tool to true 
up the end. 


7. In sweating heavy connectors, care should 
be taken to allow more time for the solder to 
set, as these heavier fittings hold the heat longer 
and do not cool as quickly. The reverse is true 
on heating. Do not overheat the pipe while heat¬ 
ing the fitting. 


SPECIFIC AXIOMS 


COMPRESSOR 

Make. Ingersoll-Rand 

Model ... 13 IOC 

Rated Capacity . 4 Ton 

DEHYDRATOR-STRAINER 

Make * .. Henry Valve Co. 

Model . .. V-511 

Dehydrant. !!!!!* Silica-Gel 

Capacity-'.. ;.. 8 ozs. 

EXPANSION VALVE 

Make. Alco Valve'Co. 

T yP e .. . . . ... TP2-12FG 

AdjiistmGnt External 

Setting.:: 6 °-^ SUES 

FRESH AIR BLOWER RELAY 

Make... Delco Remy 

Model . 1116817 

Air Gap (Points Closed) .... 0.012" -.0.017" 

Point Opening. 0.015" - 0.025" 

Armature Attracted to Core .... 8-10 Volts 

FRESH AIR BLOWER MOTORS 

Make .. Delco Appliance 

Mod el . 5047437 

, H - p * .-. 1/25 

Volts, D.C. 13 

Current (Amperes) 4 ... 45 

R - p - M .. 1650 

Rotation ..... See Wiring Diagram (Fig. 4 ) 

BYPASS SHUTTER MAGNET VALVE 

Make.. National Pneumatic 

T yP e . Pressure 

Model . C-2S12G 

Valve Travel . „ .. . . i/32 ir 

Gap - Lever to core 

(lever down) . 0.032" - 0.042" 

EVAPORATOR BLOWER MOTOR 

Make.*. Delco Appliance 

Model . 5327374 

H - p . 1/4 


EVAPORATOR BLOWER MOTOR (Cont’d.) 

Volts, D.C... . 12 

... 1325 

Rotation (Commutator End). . Counterclockwise 

EVAPORATOR BLOWER MAGNET SWITCH 

Make. ... Cutler Hammer 

Type .SPST, Continuous duty 

Volts. 12 

Current . .. 0.046 Amps 

THERMOSTATS 

Fresh Air 1 

Make. Spencer 

No - ■ .. B 6490-3 

T yP e • • • •. RT2<j-125 

Use Terminal Numbers . . .. j. !& 2 

°P en . Below 60°F. 

Closed .. Above 65°F. 

Dial Locked at.. 

Air Bypass 

^• a ^ :e .-. Spencer 

Number . B6490-2 

Type . RT2-30 

Use Terminal Numbers , .. \ . 3 ] 

'Closed. Below 72°F., 


62°F. 


Engine Modulation 

Make . .. 

Number .. 

Type . .. 

Use Terminal Numbers 0 . 


; Spencer 
: B 64-90-1 
:kT2C-30 
1 ; 2 . 


Closed..*. Above 74°F, 


HIGH-LOW PRESSURE CUT-OUT SWITCH 

■ Make .- .Perm Electric Switch Co. 

Type ... : L < 5 < 

Model'.. ; LSP : 

H igh Pressure Switch ' i 

Opens at ....... 250 lbs. gauge pressure ; 

Closes at . 190 lbs. gauge pressure ? 

Low Pressure Switch 

Opens at . 7 lbs. gauge pressure!. 

Closes at . 22 lbs. gauge pressure; ■ 
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ENGINE 

Four cylinder, four-cycle gasoline engine is 
of conventional L-head type* Engine ' operates at 
only two speeds — 1400 rpm and 2400 rpm. Speed 
of engine is automatically controlled by “Engine 
Modulation” thermostat located in evaporator com¬ 
partment. Engine speed is maintained by gear- 
driven, fly-ball type governor. 

For test and adjustment purposes, engine may 
be operated and controlled from air conditioning 
compartment, as described earlier in this manual. 
Such control is essential, since in cool weather, 
thermostat action may prevent starting enginefrom 
driver's controls, or may keep engine operating 
at slow speed (1400 rpm). 

• NOTE: The terms “Front” and “Rear” as 
applied to the engine do not relate to position 
of engine in coach. These terms follow common 
usage as applied to engines. “Front” designates 
timing gear end, while “Rear” designates flywheel 
end. “Right” and “left” are applied as viewed 
from flywheel end. 

LUBRICATION & INSPECTION 

Reference should be made to “Lubrication and 
Inspection” section of this manual for necessary 
inspection, servicing, and lubrication of the power 
plant. Intervals given are for average operating 
conditions. 

It should be kept in mind that as temperature 
of air increases, compressor load on engine also 
increases; therefore, under conditions of prolonged 
high temperature, frequency of inspection and 
maintenance should also be increased. 

The importance of regular and proper in¬ 
spection, maintenance, and lubrication cannot be 
over-emphasized. 

ENGINE TUNE-UP 

Engine should be tuned at intervals of 50 
hours of operation^ 
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GENERAL 

(Refer to alphabetical index at front of manual 
for specific page on which various subjects re¬ 
ferred to throughout this section may be found). 

Results obtained from an engine tune-up may 
be* unsatisfactory if a “hit and miss” method is 
used instead of a systematic approach to the job; 
therefore the logical solution is a complete check¬ 
up following and carrying out each step as directed 
below. 

NOTE: Before tune-up procedure is started 
it isimpoitant that air cleaner, crankcase breather, 
and crankcase ventilator valve be serviced as 
shown later in manual. Reference should be made 
to “Trouble Shooting” for engine operating trouble 
symptoms and causes. 

COMPRESSION TEST 

Compression test is made' to determine the 
need of internal repairs before tune-up procedures 
are accomplished. This test will indicate condition 
of piston rings and valve mechanism. Compression 
pressure depends upon cranking speed, engine tem¬ 
perature, oil viscosity, compression ratio, and 
condition of the engine. An engine without fairly 
even compression cannot be successfully tuned. 
Make test in the following manner: 

!• Remove all spark plugs. Disconnect high , 
tension wire from center of ignition coil. Insert 
compression gauge in No. 1 spark plug hole. 
Crank engine 10 or 12 turns with starter. Note 
highest gauge reading while engine is being crank¬ 
ed, Take a reading at each cylinder in the same 
manner. 

2. Anal Y ze the reading s. While readings on. 
some ^^neT'^yTe’higher than on others due 
to conditions mentioned above, the readings in 
any one engine should be reasonably high (100 
lbs. or more), and all cylinders should show • 
uniform readings v/ithin approximately 10 pounds. 

3. Should one or more cylinders show reading 
indicating low compression, pour a liberal amount 
of light engine oil through spark plug hole in 
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cylinder having low reading. Allow sufficient time 
for oil to spread around rings, then take another 
reading. "• If compression is appreciably increased 
in cylinder so treated, piston or rings require 
replacement* If no change in compression reading 
is noted, check the valve mechanism. 

4. An extremely low reading in two adjacent 
cylinders may indicate a cylinder head gasket 
leak. 

TUNE-UP SEQUENCE 

1. Spar k_PIugs^ Refer to “Spark Plugs,” 

later in this manual for detail instructions. 

a. Check to be sure that proper make and 
type are being used. 

b* Clean plugs, using an abrasive blast-type 
spark plug cleaner. 

c. Inspect procelain. If cracked or broken, 
replace spark plug. 

d. Set spark plug gap to dimension given under 
“Specifications” later in this section, using a 
round feeler gauge. .When regapping is necessary 
adjust side electrode only. Do not bend center 
electrode. 

e. Be sure plug is installed firmly arid that 
gasket is in good, condition. 

CAUTION: Tighten plug until it bottoms on 
gasket, then tighten an additional 1/4 to 1/2 turn. 

2. Battery and Wiring . Refer to applicable 
coach manual for information on battery. 

a. Check engine ground strap. Be sure strap 

is in good condition and terminals are clean and 
tight. ^ 

b. Check starter and startix cables. Be sure 
cable is in good condition and terminals are clean 
and tight. 

c. Check spark plug cables and other ignition 
wires. Terminals on each end must be tight and 
clean. If insulation shows evidence of deterioration 
cables or wires should be replaced. 

3. Distri b utor. Refer to “Distributor,” later 
in this manual for detail information. 

a. Check, distributor points for pitting or 
burned condition. Replace points if they cannot 
be cleaned up or filed. Do not use emery cloth 
to clean distributor points. * 

b. Check point opening with feeler gauge. Refer 
to “Specifications” later in this section for breaker 
point opening. 

c. Check distributor cap. Replace if cracked 
or if posts are burned appreciably. 

d. Check rotor to be sure spring contacts 
secondary terminal and that point is not burned 
from arcing. 

e. Check condenser for efficiency of operation. 

4. I gnition Timing . Refer to “Ignition Timing,” 
later in this manual for detail information. 
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a. Check ignition timing to be sure No. 1 
cylinder is firing according to flywheel markings. 

b. Set manual advance to suit quality of fuel 
being used. 

5. Valve Clearance. Refer to “Specifications” 
later in" - this manual for detail information. 

a. Tighten cylinder head studs to tension given 
in “Specifications” later in this section. 

b. Check valve lash against clearances listed 
in “Specifications” later in this section. 

c. Make visual inspection of valve springs 
for pits or fractures. 


6 . Carbureter. Refer to “Fuel System” later 
in tins manual for detail information. 

a. Check carbureter flange and intake manifold 
gasket for leaks. 

b. Check float level. Refer to “Specifications” 
later in this section for dimension. 

c. Adjust low speed screw until engine runs 
evenly and steadily. Engine must be thoroughly 
warmed up before adjusting carbureter. 


VACUUM GAUGE TEST <; " 

The vacuum gauge, when used according io 
manufacturer's direction, is a useful aid to engine 
tune-up. With it one may quickly localize such 
conditions as listed below. ‘ j 


Use of Vacuum Gauge 

Remove crankcase ventilator valve to manifold , 
tube then attach vacuum gauge to intake manifold. 
Disconnect ball stud on carburetor linkage from 
governor lever, and operate throttle by hand. 
CAUTION: Do not permit engine to overspeed. 
With carbureter adjustments made as given above, 
run engine at normal idling spped. Vacuum gauge 
reading should be about 18 to 21 inches, and in¬ 
dicator should be steady. Diagnosis of engine 
condition can be made by observing action of 
gauge as follows: j.- 

1. Gauge action with engine running at idling 

speed. If indicator drops several inches at regular 
intervals the cause Is generally valve sticking 
or defective spark plug. ! ] = 

2. If indicator drops occasionally a spark plug 
is not firing or the gap is set too close. 

3. If the reading is low with a steady indicator, 
the . causes may be late ignition, timing, leaky 


manifold gaskets, or valves adjusted too tight.. 

4* If the reading is high with indicator varying 
from 6 to 12 inches every revolution, the cause, 
is generally late valve timing. 

5. Gauge action on acceleration and deceler-\; 
ation. With engine idling, open throttle quickly. 
Vacuum should fall to 2 inches. Close throttle. 
Gauge should then read at least 24 inches. |;If 
reading is low on deceleration, diluted oil or de¬ 
fective piston rings usually are the cause. 1 
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V :, 3 IGNITION SYSTEM 

All current for ignition system is obtained 
from 12-volt vehicle battery and generator. Ignition 
system consists of source of power, ignition relay, 
ignition coil, distributor, condenser, spark plugs, 
a,nd high and low tension wiring. Also connected 
in, and affecting, ignition system is the engine 
alarmstat which is covered earlier under "System 
Operation." 

Ignition system functions to produce and deliver 
high voltage surges to correct spark plug at correct 
intervals, and with correct timing, to engine. Each 
high voltage surge produces a spark at the spark 
plug gap to which it is delivered, so that the 
mixture of air and fuel in the cylinder is ignited. 

IGNITION CIRCUITS 

There are two distinct electrical circuits in 
the ignition system, the primary and the secondary. 
When these electrical circuits are kept in mind 
as well as the functions of the various units in 
the system to accomplish these circuits, a better 
understanding may be had of the operation of the 
entire system. 

Primary Circui t. The primary, or low tension 
circuit, includes the source of electrical energy, 
% ; nil ion relay, distributor contact points and circuit 

reaker mechanism, primary winding of the ignition 
coil, and condenser. 

Secondary Circuit . The secondary, or high 
tension circuit, includes the secondary winding 
of the coil, distributor rotor and cap, high tension 
wiring, and spark plugs. 
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Contact Point Cleaning 

Hefoie attempting adjustment of relay, remove 
cover and make sure contact points are o^en 
and clean. Clean contact points with a thin, fine- 
cut file if pitted or burned. 

Air Gap Adjustment . 

With the contact points closed, measure air 
gap between the armature and center of core. 
Adjust air gap by loosening two screws and move 
armature up or down as required (fig. 17). jf 
necessary, align the support carrying the lower 
contact so that air gap will be uniform between 
the core and the armature. Refer to "Specifi¬ 
cations later in this manual for proper air gap. 

Point Opening Adjustment 

Measure contact point opening with armature 
in open position. Adjust by bending armature stop 
(xig. 17). Refer to Specifications" later in this 
manual for correct point opening. 

Closing Voltage Adjustment 

With' original leads connected to relay ter¬ 
minals, connect an accurate reading voltmeter at 
"Vac." and, "Gen." terminals in parallel with 
the circuit. To check closing voltage, insert a 
variable resistance of 10 ohms (resistance should 
be capable of carrying 1 ampere) in series in 
relay circuit from battery. With controlling switch 
closed, adjust resistance until the relay points 
close and note voltmeter reading. Adjust by bend¬ 
ing armature spring stop to increase or decrease 
tension on armature (fig. 17), Increasing tension 
increases closing voltage and decreasing tension 
decreases closing voltage. 


IGNITION RELAY 

Purpose of ignition relay is to energize ignition 
circuits only when it is desired to run cooling 
engine. Refer to figure 4. 

When either driver's "Start" or "Test Start" 
button is pressed, in addition to starter circuit 
coil of relay is also energized. With relay coil 
energized, relay points close. Current now flows 
from "B" terminal across points to "S" terminal. 
Since "S” and "V" terminals are interconnected, 
relay is now self-energized - by current flow 
through its own points; If "Start" button is now 
released, relay remains energized, and continues 
to supply current to ignition coil until circuit 
is broken at master sv/itch or safety switch. 

Relay is . mounted in back of control panel 
in air conditioning compartment. 

^ ei *gine starts quickly, then stops, 
' 4 . double may be due to too rapid release of "Start" 
ton* This occurs especially when battery is 
ibw. Hold "Start" button in long enough to assure 
build-up of magnetic field in relay. 


IGNITION COIL 

The ignition coil, mounted above flywheel hous- 
ing, transforms or steps up low voltage to high 
voltage action of distributor points. 
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As no definite period can be given for ultimate 
life of an ignition coil, it is recommended that 
coil be tested with a suitable coil tester at least 
every six months* If there is any doubt as to 
the coil's ability, tests should be made regardless 
of interval. 

The ignition coil requires very little main¬ 
tenance except cleaning of wire terminals and 
occasional tightening of coil bracket. Use a small, 
round brush to clean high tension socket. Keep 
terminals tight and clean, 

DISTRIBUTOR 

Distributor is mounted horizontally on left 
side of engine (considering flywheel end as rear 
of engine). Access to distributor is obtained by 
entering right-hand intermediate baggage compart¬ 
ment and removing access plate. 

Distributor is driven from engine camshaft. 
Purpose of the distributor is to assist in the 
induction of primary voltage to secondary voltage, 
and to distribute the secondary (high) voltage in 
correct sequence to the spark plugs. 

The distributor is equipped with centrifugal 
advance mechanism. 

Cap 

Clean each socket with a small round brush. 
?lean cap inside and out. Inspect for cracks, 
’"orroded or burned terminals, and carbonized 
cracks (evidence of secondary, circuit leaks). 

Rotor 

Inspect for cracks and evidence, of burning 
on the metal strip. If metal strip is burned 
excessively, replace rotor. 

Condense r 

The condenser, mounted on inside of distributor 
and connected across points, reduces distributor 
point arc by its ability or capacity to store up 
electrical energy. If condenser is suspected, re¬ 
move, test with a conventional tester, or replace 
with one known to be good. After removing cap 
and rotor, remove screw attaching condenser to 
breaker plate, then remove pigtail from primary 
terminal. Position new condenser on breaker plate, 
then attach with screw and lock washer. Attach 
pigtail-to distributor primary terminal. Tighten 
aU connections snugly. . 

Points 

Distributor point service is one of the most 
important items in ignition system maintenance. 
Cleaning of points, replacing when excessively 
worn or pitted, and proper adjustment of point 
gap must be accomplished at regular intervals 
if ignition system is expected to perform effi¬ 
ciently. 

IMPORTANT: Points should be inspected and, 
if necessary, cleaned and adjusted at least every 
50 hours of operation. : 


Point Adjustment 

L^Make sure that safety switch is in "OFF” 
position. Remove distributor cap and rotor. Clean 
points with a fine-cut file. 

2. Turn over engine until breaker arin : pad 
rests on high point of distributor cam. Engine 
can be turned over by prying against flywheel . 
teeth with screwdriver after removing timing hole 
cover on flywheel housing. 

3. New points can be measured with a feeler 
gauge; however, correct gap on used points can 
only be successfully obtained with an angle meter. 

4. The correct gap is 0.024." Loosen clamp 
screw and turn eccentric screw to obtain correct 
opening. 

Point Replacement 

1. Remove cap and rotor, then remove con¬ 

denser pigtail from terminal. Pull up breaker 
arm to remove, then remove clamp screw to lift 
contact point plate. i 

2. Place new contact point plate over eccen¬ 

tric screw, then install clamp screw. Install 
breaker lever over pivot pin as spring is placed 1 
over terminal. J . 

3. Attach condenser pigtail to terminal, ; j and 

tighten nut. ; 

4. Check the breaker lever spring tension] (17 
to 21 oz„); bend s >ring if necessary to obtain 
correct tension. Adjust points as described above. 

IGNITION TIMING : ! \i 

Timing the ignition system comprises, : (I) ; 

Initial timing — setting of the distributor median-, j 
ism to permit opening of the points at correct 
firing intervals, and (2) Manual advan.ce - retard¬ 
ing or advancing the point opening to compensate ) 
for ‘various grades of fuel which may be used,, ! 
These timing factors require checking and adjust - 1 ; 
ment at regular intervals, U i 

■ • ■ . ■ 

Automatic Spark Advance ’-I l • 

Distributor is equipped with an automatic ad¬ 
vance mechanism of the centrifugal control type. 
This mechanism is mounted on distributor shaft, 
and consists of counterweights and springs. As 
engine speed increases, the counterweights act tc 
advance spark to develop maximum power. This 
control is entirely automatic and requires | no j 
adjustment. 

At regular inspection periods, a simple check i 
for freeness of operation can be made. Remove 
distributor cap, rotor, and seal, then rotate cam \ 
in the direction it rotates. There should be' no 1 
binding and cam should return to position when 
the cam is released. Centrifugal mechanism can- 
not be repaired unless distributor is disassembled, ii 

Initi al T iming ■■■'. 

Readjustment of the initial timing is generally 
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only necessary whenever Die-distributor has been 
removed from its mounting; however, periodic 
checking of the initial timing should be accom¬ 
plished as a part of routine ignition maintenance# 

Following operations are accomplished with 
engine not r unnin g, Make sure safety switch is 
in t( OFF rr ~~ position# 

Locate No. 1 spark plug wire on distributor 
cap, then place a mark on the distributor body 
opposite No. 1 wire. 

2. Clean and adjust, or replace points if neces¬ 
sary. Do not replace cap. Install rotor. 

loosen dial screw and set manual advance 
to O mark on dial. Tighten screw' firmly. 

,4. Remove timing hole cover on flywheel hous¬ 
ing. Turn engine over by prying against flywheel 
. teeth with a screwdriver until distributor rotor 
approaches mark previously placed on body. 

5. Continue turning engine slowly until mark 
on flywheel DC/F (Dead Center/Fire) is aligned 
with marks on opening. A small mirror is re- 
quiied to see these marks with unit mounted in 
coach. 

6 . Loosen distributor clamp screw and turn 
*■ distributor counterclockwise until bumper block 

clears cam lobe and points close. Then turn 
distributor clockwise until points barely begin to 
open. Clamp distributor in this position by firmlv 
tightening clamp screw. Y 

7. Remove distributor rotor, then install seal 
and gasket, rotor, and distributor cap. 

~ Manual Advance Adjustment 

1* Following adjustment should be made with 
engine operating at high speed (2400 rpm) and 
under load. High speed is automatically obtained 
when operated by controls in air conditioning 
compartment. To insure load on engines it may 
be necessary to partially block air flow through 
refrigei ant condenser, until it becomes warm. 

2 . Connect electric tachometer to engine ac¬ 
cording to manufacturer’s directions. Start engine 
and run until refrigerant condenser warms, 

3. Loosen distributor dial screw and turn dis¬ 
tributor to position at which tachometer registers 
highest speed. Lock distributor in this position 
by tightening dial screw firmly. 

IGNITION WIRING 

High Tensi on Wires 

The high tension wires in the ignition system 
consists of the four wires connecting the distrib¬ 
utor cap to the spark plug terminals, and the 
wire connecting the secondary circuit of the igni¬ 
tion coil to the center electrode, in the distrib¬ 
utor cap. The wire from the ignition coil to the . 
center electrode in the distributor cap carries 
the high voltage surges from the coil to the 


distributor. The spark plug wires carry these 
high voltage surges to the spark plugs as directed 
by the rotor. 

Low Tension Wires 

The low tension wires include the wires de¬ 
livering the current from the source of power 
(battery or generator) to the ignition coil, and 
from the ignition coil to the distributor primary 
terminal. , ' 

Inspection and Repair 

High and low tension wires require frequent 
inspection. At regular .intervals the wires should 
be examined for damage. If wires are cracked 
or swollen, they should be replaced with new 
parts. Make certain that, terminal nuts and con¬ 
nections are. clean and tight at all times. Be 
sure terminal at each end of wire is tight and 
that cables seat firmly into distributor cap sockets. 

SPARK PLUGS 

The spark plug is the medium through which 
the high -tension, or secondary, voltage is con¬ 
verted into a spark in the combustion chamber 
of the engine to ignite the mixture of air and 
gasoline. Spark plugs are subjected to severe 
service during operation and require the same 
degree of careful inspection and care as do die 
other units of the ignition system. 

Inspection 

At regular intervals, spark plugs should be 
inspected for cracked porcelains, burned points 
and point gap. Also check for damaged gaskets 
and loose terminals. Replace plugs which have 
excessively burned points or cracked porcelains 

Spark plugs should be cleaned with standard 
sandblast cleaning equipment or with the use of 
dry-cleaning solvent. 

Setting Gap 

Setting spark plug gap is a precision operation 
and should be treated as such. Proper adjustment 
provides clearance between side electrode and 
center electrode. Refer to “Specifications” later 
in this manual for recommended gap. When re¬ 
gapping is necessary, bend side electrode only. 
Do not bend center electrode. All plugs must 
be set to the same dimension, using a standard 
round feeler gauge. 

installation 

** Use onl y P lu gs of proper type and heat- 
range. Refer to “Specifications” later in this 
manual. 

2. Coat plug threads with grease containing 
mica to prevent seizure in cylinder head. 

3. Always use new gaskets when installing 
spark plugs. - Slide gasket over plug threads and 
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thread plug into cylinder head with fingers. Be 
sure gasket does not drop off when positioning 
plug. • 

4. Tighten plug until it bottoms on gasket, 
then turn 1/4 to 1/2 turn to partially, compress 
gasket. Use of ordinary wrenches may crack 
or otherwise damage plugs. Do not use extreme 
force in tightening plugs as this would be in¬ 
jurious to gaskets. 

5. Make sure the spark plug terminals on 
the wires are clean and tight. Connect the wire 
terminal firmly onto spark plug terminal. 

GOVERNOR' AMD THROTTLE 

Throttle control mechanism (fig. 18) consists 
of governor and linkage, low speed spring, high 
speed spring tube, throttle air cylinder, and magnet 
valve. Mechanism is controlled by "Engine Mod¬ 


ulation” thermostat, which is described in "System 
Maintenance,” earlier in this manual. 

THROTTLE CONTROL OPERATION 

Linkage is in position shown (fig. 18) as engine 
is started, assuming that temperature in evapo¬ 
rator compartment is high enough (74°F. approx.) 
to close throttle thermostat. With thermostat 
closed, magnet valve is energized and air is ex¬ 
hausted from throttle air cylinder. Carbureter 
butterfly valve is fully open and link slot is po¬ 
sitioned as shown. 

High Speed 

As engine begins to fire, governor weights 
tend to close throttle. Movement of governor 
shifter lever, however, is resisted by combined 
r tension and compression of low speed spring (13, 
fig. 18) and spring in spring tube (20, fig. 18). 



1 Throttle Control ; 

Magnet Valve ] 

2 Electric Choke 1 

3 Crankcase Ventilator Valve 

4 Engine Intake Manifold 

5 Antibackfire Switch 

6 Clevis 

7 Clevis Lock Nut 

8 Throttle Butterfly Valve 


9' Carbureter Low 
Speed Adjustment 

10 Throttle Control. Rod 

11 Low Speed Screw 

12 Low Speed Nut 

13 Low Speed Spring 

14 Governor Buffer Screw 

15 Governor Shifter Lever 

16 Carbureter 


figure 18—Engine Throttle Controls 


17 Choke Valve 

18 High Speed Adjustment 

19 Fuel Pump 

20 Throttle Control Spring : . 

Tube Assembly • j i : ‘ 

21 Push Rod Lock Nut : j 

22 Throttle Control Cylinder 1 

Push Rod 1 2 3 4 5 6 7 8 . 

23 Throttle Control Cylinder 

TP 3748 
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Pin in governor sKilter lever. (15, fig, 18) re- 4. Remove screwdriver from magnet valve, 

mains in outer end of slot in clevis (6, fig, 1.8}* to permit engine to operate at high speed. Adjust 
Tendency of governor to close throttle is thus engine speed to 2400 rpra by loosening lock nut 
overcome by springs, and engine operates at high and turning adjustment (18, fig. 18). Tighten, lock 
speed (2400 rpm). nut when proper speed is obtained. 


Lo w Speed 

As temperature in evaporator compartment 
falls below approximately 74 F., throttle thermo¬ 
stat opens* Exhaust-type magnet valve is de¬ 
energized, admitting air pressure to throttle con¬ 
trol cylinder (23, fig. 18)* Movement of piston 
... in cylinder moves inner end of slot in clevis 
(6, fig. 18) towards pin in governor shift lever 
(15, fig. 18). 

Relieved of compression of high speed spring 
in spring tube (20, fig. 18), governor lever moves 
throttle toward closed position. This action con- 
- -tinues until tension of low speed spring balances 
force exerted by lever. Governor shifter lever 
pin now floats in slot in clevis (8, fig. 18), as 
engine operates at low speed (1400 rpm), 

ADJUSTMENT 

Preliminary adjustment is made with engine 
not running* Make sure master, test, and safety 
• switches are turned off. 

Preliminary Set ting 

1. Disconnect throttle rod clevis (6, fig. 18) 
from lever (15, fig. 18) by removing pin. 

2 . Adjust governor shift lever to carbureter 
linkage. Throttle lever should move an equal 
distance above and below horizontal as shift lever 

'“" is moved over full range. Make sure carbureter 
stop screw does not contact stop, 

3. Loosen lock nut (21, fig, 18) and unscrew 
spring tube (20, fig. 18) from push rod (22, fig, 
18). Reassemble spring tube to push rod, making 
sure that push rod does not contact end of throttle 
control rod (10, fig. 18)* Tighten lock nut. 

4. Loosen lock nut (7, fig. 18) and adjust 
clevis so that pin is in outer end of slot. Ad¬ 
justment must provide slight clearance between 
pin and end of slot- Tighten nut and install pin. 



Final Adjustment 

T. Connect electric tachometer to engine, fol¬ 
lowing manufacturer's directions. Start engine 
from air conditioning compartment. For accurate 
adjustment, engine must be warm mid under load 
(refrigerant condenser warm). If necessary, par¬ 
tially block air flow through condenser, 

2, Run engine.at slow speed by wedging small 
screwdriver above magnet valve armature to hold 
armature down, „ Use care to avoid damaging 
magnet valve. Adjust carbureter low speed screw 
(9, fig. 18) for best operation. 

3. Adjust engine speed to 1400 rpm by turning . 
low speed nut (12, fig. 18). 


GOVERNOR 

Governor is conventional movable weight type, 
driven, with water pump, from engine timing 
gear (fig. 19). Centrifugal force causes weights 
to fly outward as engine speed is increased. 
This action moves ball thrust bearing which turns 
shifter lever. 

Governor is non-adjustable, except for buffer 
screw, but care must be taken to see that correct 
governor weights and levers are used. Lubrication 
is automatically supplied by engine oiling system. 

Buffer screw (14, fig* 18) is used only to 
stop hunting or; surging* Screw should be turned 
in only enough to stop hunting, but should never 
be turned in far enough to appreciably increase 
engine speed* 



3 Water Pump Seal 

4 Carbon Thrust Washer 

5 Shaft Oil Seal 

6 Gov. Shifter Lever 

7 Shifter Lever Shaft. 

8 Governor Weight 


Pump Drive Gear 

11 Governor Shifter 

Thrust Bearing 

12 Governor and Water 

Pump Shaft ■ 

13 Oil Line Connections 


figure 19 —Sectioned View of Governor and Wafer Pump 


MAGNET VALVE 

Exhaust type magnet valve is mounted on bulk¬ 
head of air conditioning compartment (1, fig. 18). 
Magnet valve directly controls speed of engine 
by admitting air pressure to (or by exhausting 
pressure from) throttle control valve. Valve is 
automatically operated by "Engine Modulation" 
thermostat in evaporator compartment, and is 
directly energized by test switch. 


De-energized magnet valve permits air pres¬ 
sure to flow from outlet (fig. 20) to throttle cyl¬ 
inder. When energized, passage from inlet is 
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closed, while upper valve is unseated, exhausting 
air from throttle cylinder. 

Magnet valve may bo tested for leakage with 
air pressure gauge, or with soap and water solu¬ 
tion. With-valve de-energized, no pressure should 
be obtained at exhaust connection. With valve 
energized, or with armature lever depressed man¬ 
ually, no indication of pressure should be obtained 
at outlet connection. 

Valve Grindin g 

If tests disclose leakage valve may be dis¬ 
assembled and cleaned. When inspection shows 
necessity, valves may be ground, ’ as follows: 

Unscrew lower valve seat from magnet valve, 
and remove valve spring and valve. Position 
lower end of valve in valve holder 021290, then 
push valve holder part way through 013622 guide. 
Apply a small quantity of.fine grinding compound 
to upper face of valve, then position holder, guide, 
and valve in bottom of magnet valve. Rotate end 
of projecting valve holder until- all scores dis¬ 
appear from upper face of valve. 

To grind lower face of valve, remove arma¬ 
ture lever, push rod, lower valve seat, spring, 
and valve from magnet valve. Apply a small 
quantity of valve grinding compound to lower face 
of valve. Install valve, valve spring, and lower 
valve seat in magnet valve. Insert valve holder 
021300 through hole in coil core from top of 
magnet valve. Turn valve holder slowly until 
slotted end of holder fits over stem of valve. 
Rotate valve with holder until valve facets smooth^ 

After either valve has been ground, wash valve 


faces thoroughly in gasoline. Blow out all passages 
in magnet valve with compressed air to remove 
all traces of grinding compound. 

When assembling magnet valve, make sure 
push rod projects 1/16 inch above- top face of 
coil core. Gauge C-14022 may be used to in¬ 
sure correct adjustment. 

Install new push rod if rod projects less than 
1/16 inch. New push rods are longer than re¬ 
quired and must be filed or ground to proper 
length* 

Correct air gap between armature and top of 
coil core, with armature depressed, is 0.032 M to 
0.042. 11 

IMPORTANT: Push rod length and air gap 
must be held to dimensions given to insure satis¬ 
factory operation of valve. Armature may become 
magnetized and fail to release if push rod is too 
short. If rod is too long, armature may not be 
attracted to core when battery is low, 

THROTTLE CONTROL CYLINDER . j. 

Throttle control cylinder is mounted on bracket 
attached to engine as shown in figure 13* Move¬ 
ment of piston is limited by an internal stop." 
Cylinder contains a compression spring which 
returns piston to retracted position when air pres¬ 
sure is cut off. ■; 

Cylinder should operate indefinitely without 
attention, other than monthly cleaning of breather 
valve in side of cylinder. Piston cup can be 
replaced, being accessible after unscrewing ehd 
cap. Whenever cylinder is disassembled, lubricate 
piston cup sparingly with chassis grease. ;i 

IMPORTANT: When replacing piston cup, use 
care to avoid distorting cup by overtightening nut. 
Tighten nut only finger tight, secure with cotter 
pin, and bend pin down. . \ 

FUEL SYSTEM : 

Fuel system consists of fuel tank and Uncjs, j 
electric fuel valve, fuel pump, carburetor, and 
electric choke* Schematic diagram of fuel system 
is shown in figure 21. 

Fuel Tank 

Fuel tank is mounted in left side of coach 
at rear of rear wheelhouse. Filler neck is ac¬ 
cessible through filler door in side of coach, 
CAUTION: , Use only gasoline - do not add Diesel: 
fuel to this tank. p 1 

Tank should be cleaned periodically* Fill tank: 
at end of day’s run to reduce condensation of 
moisture from air in tank during storage. NOTE:- 
Many states will allow deduction oi gasoline road 
tax for fuel used in this tank* j : 

Fuel Lines T ! 

. Return fuel system is employed to provide 
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adequate supply ol fuel to carbureter without 
excessive pressure. This system also reduces 
possibility of vapor lock since larger flow of 
fluid acts to cool lines. Fuel feed line incorporates 
a manual shut-off cock near engine. Cock should 
be turned off in event of failure of electric fuel 
valve. Valve should always be closed when air 
conditioning unit is removed from coach, and 
both feed and return line connections should be 
capped. 

■ELECTRIC FUEL VALVE 

Fuel shut-off valve of solenoid type is connected 
in fuel feed line between manual shut-off cock 
and fuel pump. Valve is mounted back of engine 
air cleaner, near refrigerant receiver. 

Valve is normally closed, opening when electri¬ 
cally energized by ignition circuit to which it is 
connected. 

Function of valve is to . shut off flow of fuel 
to carbureter except when engine is running. 
Level of fuel in a full tank is higher than car¬ 
bureter. If carbureter float valve should leak. 


a siphoning action would occur which would empty 
tank of fuel. Consequently, electric fuel valve is 
used to prevent this action. 

Maintenance 

Valve requires no special maintenance, how¬ 
ever, valve should be tested for leakage at engine 
overhaul. Valve is tested by blowing through 
valve port stamped “IN.” If leakage is detected, 
unit may be disassembled and valve ground. Fail¬ 
ure of valve to open necessitates replacement 
of unit. 

FUEL PUMP 

Fuel pump (fig. 22) is diaphragm type (AC- 
Type W) and is mechanically operated from an 
eccentric on camshaft. Diaphragm is composed 
of several layers of specially treated cloth which 
is impervious to gasoline. This cloth material, 
held between two'metal discs, is pushed upward 
by a pump spring, and pulled downward by linkage 
to camshaft. Diaphragm in Its downward move¬ 
ment, causes a vacuum in pump chamber and fuel 
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is drawn through glass bowl and strainer to fill 
this vacuum. Upward movement of diaphragm 
forces fuel through line leading to carbureter. 

Repeated movement of diaphragm is possible 
indefinitely without injury, due to extreme flex¬ 
ibility of this material. Movement of diaphragm 
occurs only when carbureter needs fuel. When 
carbureter needs fuel, movement of diaphragm 
is directly proportional to amount of gasoline used 
by the engine. This means that in practically all 
normal operating conditions, diaphragm is pulsating 
in movement of a few thousandths of an inch; 

Movement of diaphragm is controlled by linkage. 
When diaphragm is in depressed position due to 
sufficient fuel in carbureter, up and down move¬ 
ment of fuel pump link ceases and rocker arm 
spring keeps rocker arm in contact with eccen¬ 
tric on camshaft. 

Main tenance • on Vehicle 

Glass bowl and filter screen should be removed 
and cleaned frequently to avoid excessive accum¬ 
ulation of water and dirt. 

Knurled nut at glass bowl should be kept tight' 
to prevent leaks. All connections should be in¬ 
spected and tightened when necessary. 

T esting Fuel Pump 

In order to obtain fuel economy, it is important 
to test fuel pump to determine whether or not it 
is giving enough yield to insure sufficient fuel 
flowing to carbureter at all times, also to deter¬ 
mine if fuel pump may be exerting an overpres¬ 
sure. 

These tests (static pressure and capacity bleed 
tests) are separate and distinct from eacli other 
and must be made with pump mounted on engine. 
Tests can be made before pump is overhauled 
to determine condition of unit. Tests should also 
be made after pump is overhauled to test per¬ 
formance. 



figure 22—Fuel Pump i 

. ) 
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When testing fuel pump, static pressure test 
should be made first to determine, whether or not 
fuel pump is creating an overpressure. Pump 
creating an over-pressure requires removal for 
replacement or repair. NOTE: The capacity bleed 
test need only be made if the static pressure 
test is within "Specifications” shown at end of 
this section. 

Static Pressu re Test 

1. Disconnect carbureter line at fuel pump. 

2. Install necessary adapter and tee fitting in 
pump outlet and attach the pressure gauge with 
rubber tubing. 

3. Close remaining tee opening and run engine 
at low speed (1400 rpm) on fuel remaining in car¬ 
bureter. Less than one minute’s operation of the 
engine should be sufficient for this test. 

4. Reading on gauge is the static pressure 
of the fuel pump and this reading should be listed 
in "Specifications” in this section. 

Capacity Test 

Capacity testis designed to measure the amount 
of liquid fuel which the pump will deliver in 
excess of fuel needed to operate the engine at 
an idle speed. Adequate fuel delivery is available 
when a full pint flows in proper time limit shown! 
in "Specifications” in this section. If less fuel 
flows in time allotted, generally an air leak exists! 
in the intake fuel line. This leak may be located! 
at any point in the line from the fuel tank to the 
fuel strainer bowl of the fuel pump. 

To make the capacity test, insert a tee fitting 
in carbureter inlet. Attach the fuel line to the tee, 
start the engine and note time necessary to fill! 
a pint measure with fuel from remaining outlet" 
of tee.* 

As long as above tests do not show a pressure 
over maximum shown in "Specifications,” but givef:’” 
at least minimum flow in capacity, or second test, 
efficient engine operation from standpoint of fuel i 
pump is assured. yjj 

CARBURETER ! i H 

Up-draft type carbureter, shown sectionally ;' 
in figure 23, is mounted on right side of engine. 
Air is supplied to lower part of carbureter through 
hose and tube from air cleaner. 

Operation | ; 

Key Numbers Refer to Fig. 23. 

All air entering carbureter must pass through: 
air cleaner which excludes practically all dirt 
and foreign matter. 

Venturi (2) increases air stream at jet, while! 
volume of air is controlled by throttle plate (1). 

Fuel enters carbureter through float valve (£i)J 
Since fuel-air ratio is influenced by level of fuel,' 
float closes float valve when level is at desired 
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height. As fuel flows through jets, fuel level 
falls and float opens valve, permitting entry of 
additional fuel. 

Main jet (5) is often called “high speed jet” 
because its greatest influence is exerted at higher 
engine speeds. It is a direct suction jet, discharging 
fuel through discharge jet (3) into air stream at 
venturi (2), 

Compensating system consists of main dis¬ 
charge jet (3) and well vent (7). Flow of fuel 
from main jet (5) is controlled by size of well 
vent (7). and main discharge jet (3). 

Idling system consists of idling jet (10) which 
measures fuel, and idle adjustment (11) which 
regulates air. Idling jet (10) receives fuel from 
main discharge jet (3) through channel (6). Fuel, 
metered through idling jet (10), is mixed with 
air obtained from behind venturi (2). 

Idling system functions only at idling and low 
speeds. At low speeds, with throttle nearly closed, 
a strong suction exists past edge of throttle plate 
(1). This. strong suction draws mixture of fuel 
and air from idling jet (10), discharging mixture 
through priming plug (12). 

Adjustments 

Al* mixtui e adjustments, other than idling, 
are determined by calibration of jets and can only 
be changed by disassembling carbureter and in¬ 
stalling different jets. Sizes of jets should not 
be changed unless recommended by factory service 
department. When replacing parts, use parts 
stamped with same number as parts which were 
removed. r 

Adjust idling mixture as described in “Governor 
and Throttle, earlier in this section. 

Fuel Leve l 

Puel level may be checked by removing car¬ 
bureter and disassembling throttle body from bowl. 
Inspect float valve and replace, if necessary. 

Invert throttle body and make sure float valve 
is seated. Move gasket to one side. Measure 
from gasket surface of throttle body to top of 
float Dimension should be 1-5/32", plus or minus 
3/6'± . Bend float arm as necessary to obtain 
this dimension. 

Carbureter Inspec tion 

Gai bureter should be removed, disassembled 
and thoroughly cleaned at engine overhaul (approx! 
500 hours of operation). Blow out all passages 
thoroughly. When carbureter is reassembled use 
only new gaskets throughout. 

ELECTRIC CHOKE 

Choke, mounted on right side of engine, is 
an electric choke - not an automatic choke. Choke 
is controlled only by “CHOKE” button on control 
panel at driver s left, but may be manually oper¬ 


ated when starting engine from air conditioning 
compartment. Choke operation is not affected 
by engine manifold vacuum or by engine tem¬ 
perature. > 

Adjustment 

Electric choke (2, fig. 18) is connected to 
carbureter ^ choke valve by an adjustable link. 
Length of link is adjusted by removing pin from 
carbureter choke lever then turning clevis. Adjust 
link so that carbureter choke is wide open with 
electric choke lever raised to top limit. 

air intake system 

Air intake system consists of air cleaner, 
intake hose, intake pipe, and drain check valve 
(fig. 24). All air for combustion in engine passes 
through air cleaner, and is then conveyed to car¬ 
bureter through hose and tube. Since engine pro¬ 
duces a suction, leakage at any point will permit 
unfiltered air to enter engine. Keeping hose clamps 
and connections tight is an important part of 
engine maintenance* 


AIR CLEANER 

Air cleaner is oil bath type, which requires 
regular inspection and servicing. 
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Figure 24—Air Intake System 

Air enters intake screen on top of cleaner 
then passes downward through tube to bottom of 
cleaner. Air inlet is submerged in oil and main- 
tains a vortex action in cleaner Design of edges 
prevent uncovering air inlets at low oil levels. 


upper end. If vacuum cannot be maintained, un¬ 
screw valve plug from body. Examine disc and 
seat in body. Clean parts thoroughly. 

IMPORTANT: Valve disc must not be cocked 
in valve body when assembling. Hold valve body 
vertically. Position seat in disc, making sure 
disc lies flat. Screw plug into body, and tighten 
firmly. 


COOLING SYSTEM 

Engine cooling system is illustrated in figure 
25. System consists of engine water pump, rad¬ 
iator, surge tank, thermostat, and blowers. In¬ 
stead of conventional-type fan, two sirocco-type 
blowers are used to circulate air through radiator, 
in connection with refrigerant condenser. 

CIRCULATION 

Water pump, driven by engine timing gear 
circulates coolant from radiator through engine 
water passages, then back to radiator where it 
is cooled by action of blowers (fig. 25). Ther~! 
mostat, mounted in engine water outlet, restricts 
‘ flow of water to radiator until a pre-determined 
temperature is reached. Thus, time required to 
reach an efficient operating temperature is min¬ 
imized. 


Maintenance 

Air cleaner should be serviced whenever engine 
oil is changed. Cleaner should also be inspected 
frequently and serviced when oil thickens, or if 
reservoir is one-third full of sediment. 

To service cleaner, disengage two latches 
and remove bottom cup. With fingers dislodge 
and remove disc-shaped pre-filter from cleaner. 
Other filter element in top of cleaner serves as 
oil eliminator and need not be cleaned or replaced. 
Wash pre-cleaner and cup in gasoline to remove 
all foreign matter. Install pre-filter in cleaner. 
Fill cup to mark with engine oil, S.A.E. 20. 
Position cup to cleaner and secure latches. 

DRAIN CHECK VALVE 

Valve is disc-type check valve with breather. 
Valve is mounted in bottom of air intake pipe 
and serves to drain excess fuel from Hooding 
carbureter, with engine not running. With engine 
running, suction in manifold seats valve to pre¬ 
vent entry of dirty air. IMPORTANT: Valve 
must be maintained in working order to prevent 
rapid wear of engine parts. If valve does not 
close, abrasive particles in unfiltered air will be 
drawn into engine. 

Maintenance [ 

Valve should be checked and cleaned frequently. 
Unscrew valve from intake pipe. Hold valve vert-- 
icaliy, with breather down, and apply suction to 


INSPECTION OF SYSTEM j' 

Since action of cooling system controls oper-l 
ating temperature of engine, it is logical to as-j 
sume that cause of overheated engine lies ip 
cooling system: however, late ignition timing or! 
improper or insufficient lubricating oil, in engine 
crankcase will cause engine to overheat, even! 
though, cooling system is functioning properly. 

Systematic periodic inspection of units in coolH 
ing system is essential to maintain efficiency oi 
system. Inspect at regular intervals as follows: 

1. Check water in radiator. Keep radiator] = 
filled to proper level. Check antifreeze solution!; 
if used. 

2. Rust-proof cooling system twice a year/ 
Use a good chemically treated antifreeze in the; 
fall and a special rust' preventive (inhibitor) with • 
a fresh filling of clean water and inhibitor in the 
spring. 

3. ! Check condition of all hose connections, • 
Tighten clamps if necessary. Cracked or swollen 
hose connections should be replaced with new hose;, 

4. Check radiator core for leaks. Make certain; 
that core is not clogged with dirt or insects;.! 
Clean out with air hose, using low air pressure!/ 

5. Inspect water pump operation. A leaky water 
pump sucks in air, which increases corrosion. 

6 . Repair all leaks in system. One drop of 
solution lost each ten seconds amounts to nearly 
one gallon in a week. Always keep system tight. 

7. Test and replace thermostat if necessary. 









RiRConomonins 

ill ' 

Paiae/i Plca-it McUni^tosAce- 

— - 

feA] ] ■ 


i 


DRAINING SYSTEM 

Single drain cock, located in bottom of radiator, 
drains entire system. Drain cock is accessible by 
removing bolts and swinging refrigerant condenser 
outward, as described earlier in this manual. 

FILLING SYSTEM 

Filler cap is located in left side of coach,, 
and is accessible after opening door in side of 
coach immediately forward of emergency door. 

Vehicle should be standing on fairly level 
ground before starting to fill radiator. If system 
is empty, fill radiator until liquid can be seen 
through filler neck. 

If the system is filled with cold liquid, ther¬ 
mostat will close even though the engine is warm. 
This action may trap air in cylinder block and 
head. Trapped air will leak through thermostat 
vent hole, thereby lowering liquid level in rad¬ 
iator. Additional coolant should then be slowly 
added until no further air bubbles are noticed. 
To further assure that all air has been removed 
from cooling system, engine should be run a few 
minutes. If level drops, add more coolant. This 
method should be used if more than one quart 
is necessary to refill radiator. Always fill rad- 
iator until liquid is visible through neck. 

Do not overfill radiator "/hen antifreeze solution 
is being used, since norm \l expansion of heated 
water causes level in radiator to rise and an 
appreciable amount of liquid will be lost through 
overflow pipe. When engine stops and solution 
cools off, contraction of liquid lowers water level, 
~and it is tins apparent low level that might give 


the impression that additional water is needed. 

Should water be lost from cooling system, and 
engine becomes overheated, do not add water im¬ 
mediately - wait until boiling has ceased and en¬ 
gine cooled down. Then add water slowly after 
starting engine. 

CAUTION: Cold water should never be poured 
into cooling system when engine is hot, as sudden 
change in temperature may cause a cracked cyl¬ 
inder head. s 

Alter system is filled be sure to install cap 
on filler. i 

Alkaline V/ater 

In certain areas most available water is alk¬ 
aline. Alkali readily attacks aluminum, of which 
cylinder block and head are made. Water which 
is considerably alkaline, should not be used. In¬ 
stead, if possible,, use distilled water, filtered 
rain water, or water from a commercial or do¬ 
mestic v/ater softener. 

CLEANING SYSTEM 

Unless . water in cooling system is treated 
with a corrosion preventive, rust and scale may 
eventually clog water passages in radiator and 
water jackets. This condition is aggravated in 
some localities by the formation of insoluble salts 
from v/ater used. 

Cleaning solutions, commercially available, 
will successfully clean cooling systems of rust, 
scale, sludge and grease, when used as directed 
by the manufacturers. However, if radiator is 
clogged with insoluble scale formations, reliable 
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radiator service stations in the various localities 
are best equipped to remove such formations. 
These service stations should be familiar with 
local conditions and in a position to apply proper 
treatment. 

Radiator and entire system should be cleaned, 
as follows: 

Clean ing 

1. Drain system, then close drain cock on 
radiator. Place a container under overflow tube. 

2. Fill system with cleaning solution. Always 
follow manufacturer's directions. 

3. With radiator covered and surge tank cap on 
tight, run engine 15 or 20 minutes. Drain system 
completely, 

4. If cleaning solution used requires a neutral- 
izer, use as directed by manufacturer. 

Flushin g 

1. Before pressure flushing the system, tighten 
cylinder head bolts to prevent possible water leaks 
into cylinders and crankcase. Always remove 
the thermostat. 

2, When reverse flushing, apply air gradually, 
as a clogged radiator will stand only a limited 
pressure. 

Inspection After Cle a ning 

1, Check all hose connections and thermostat. 

2, Flush out surge tank and blow out overflow 

pipe. . 

3, Blow insects and dust from radiator air 
passages and radiator grille. 

CORROSION PREVENTION 

Water not only causes rust in cooling system, 
which interferes with circulation and cooling, but 
also corrosion damage to metal parts, such as 
cylinder heads, radiator cores and water pump 
parts. ‘ 

Two other common causes of corrosion are: 

1. Air Suction - Air may be drawn into system 
■due to low liquid level in the radiator, leaky 
water pump or loose fitting hose connections. 

2. Exhaust Gas Leakage - Exhaust ’ gas may 
he blown into the cooling system past tine cylinder 
head gasket or through cracks in the cylinder 
head and block. 

Treatment of cooling systems, for the pre¬ 
vention of scale and rust formation, has become 
an accepted automotive maintenance practice. This 
process consists of introducing into cooling system 
substances called “Inhibitors” which reduce or 
prevent corrosion of metals and deposition of 
scale, thus tending to maintain high cooling effi¬ 
ciency. » 

In general, inhibitors are not cleaners, and 
will not remove scale and rust already formed. 
Inhibitors should be used continuously, preferably 
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immediately after system has been thoroughly 
cleaned or when vehicle is new. 

However, ^ use of additional rust preventives 
or inhibitors is not recommended with “GM” or 
other antifreeze preparations already containing an 
inhibitor, as an excessive amount may be harmful 
to rubber parts. 

Following are the salient points concerning 
recommended inhibitors: 

1. Soluble Oil 

Use only in plain water and in antifreeze 
solutions which do not already contain an inhibitor, 
and in accordance with instructions issued by the 
soluble oil manufacturers. Supply stations have 
available various oil inhibitors. They are marketed 
under different names but their characteristics 
are similar. 

When using soluble oil in plain water, or in un¬ 
inhibited alcohol or methanol solutions, do not add 
too much. Soluble oil is not all lost by evapora¬ 
tion and excessive amounts are undesirable. The 
amount of soluble oil in a cooling system should 
never exceed 1% of the volume of the system. 

ji 

2. Potassium Bichromate ! 

Use only in plain water in proportion of two 

ounces of crystals to each five gallons of waterj 
Potassium bichromate bichromate) may be pur¬ 
chased from any drug or chemical house, or 
under a trade name at supply stations. 1. 

COLD WEATHER OPERATION {' 

Water, with an inhibitor, can be safely used 
as a cooling medium in climates where temper¬ 
atures do not reach below 32°F. In lower temper¬ 
atures, antifreeze solutions must be used. 

Before installing antifreeze solutions, cooling- 
system should be inspected and serviced for 
winter, as previously described under “Cleaning; 
System” in this section. 

Cylinder head gaskets should be tightened or! 
replaced if necessary, to avoid possibility of .anti--: 
freeze solution leaking into engine, and exhaust 
gases entering cooling system. 

After antifreeze solution has been installed, en¬ 
tire system should be inspected regularly for leaks. ; 

Thawing Cooling System 

If cooling: medium in system becomes frozen 
solid, place vehicle in warm place until ice is 
completely thawed out. Under No Circ umstan ces.. 
Shoul d Engine Be Run When Coolin g Sy stem Is 
Frozen Solid. 

Antifreeze Solutions . 

Following information will assist in selecting 
antifreeze solution best suited to meet individual 
driving conditions. 

-v The most commonly used commercial materials 
are: 
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Denatured (Ethyl) Alcohol *■ 

Methanol (Methyl.or Wood Alcohol) ' 

Propanol 

Ethylene Glycol 

Kerosene or other oils, or solutions containing 
calcium chloride, magnesium chloride, sodium 
silicate or other inorganic salts, honey, glucose 
or sugar are not satisfactory for use in cooling 
system. Care should be taken in selecting an 
antifreeze solution. 


- RADIATOR 

Radiator is conventional fin and tube construc¬ 
tion, mounted back of refrigerant condenser. Water 
in core tubes transfers heat to fins, where heat 
is removed by air drawn through core by blowers. 

Radiator should be cleaned, by blowing with 
-compressed air, whenever refrigerant condenser 
is cleaned. At engine overhaul, remove radiator 
and clean inside and out in cleaning solution* 
At the same time examine core for leaks and. 
bent fins, and repair if necessary* If radiator 
core requires painting, spray with special radiator 
paint; do not use paint mixed with oil as* this 
type of paint will form an insulation on core 
* ^<3 prevent dissipation of heat. 

A damaged or clogged radiator should be taken 
to a radiator repair expert or replaced with a 
new one. Efficient repair of damaged radiator 
requires use of special tools and equipment, as 
well as making proper tests. 

SURGE TANK .; 

Surge tank, mounted above upper rear coiner 
of air conditioning compartment, permits expansion 
of coolant without loss from overflow. Excess 
liquid or vapor in cooling system is exhausted 
through overflow tube. Surge tank is connected 
to radiator by means of a hose* Vent tube connects 
radiator inlet to surge tank to prevent air pockets 
in radiator inlet line (fig. 25). 

THERMOSTAT 

Thermostat contained in thermostat housing 
consists of a restriction valve actuated by a 
thermostatic element. Entire assembly is installed 
in housing at cylinder head water outlet above 
water pump. 

Thermostat valve cracks or just starts to 
open at a predetermined temperature and continues 
to open in gradual stages as engine temperature 
reaches a higher degree, determined by the setting 
of the element. Opening and closing temperatures 
are given in "Specifications” at end of this section. 

The thermostat is a delicately constructed 
instrument and should be handled accordingly. 

If thermostat is not functioning properly, remove 
assembly and see if bellows and valve are in 
good condition. If they are, test assembly in 
water, gradually brought up to operating temper¬ 
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ature by heating, and then in water at fully closed 
temperature. Bellows should be completely sub¬ 
merged and water agitated thoroughly, when taking 
temperature readings. Do not attempt to repair 
thermostat. Ji it does not function properly, install 
a new thermostat which has been checked as 
directed above. Use new gaskets between water 
outlet and cylinder ; head. 

CRANKCASE BREATHER 

Oil bath type air cleaner, mounted on left 
side of engine, removes dust and dirt particles 
from air which is used to ventilate crankcase. 
Cleaner requires the same attention and main¬ 
tenance as carbureter air cleaner; namely dis¬ 
assembly, cleaning, and filling with new oil to 
proper oil level, and assembling whenever * car¬ 
bureter air cleaner is serviced. Correct grade 
of oil and correct oil level must be maintained 
.at ajl times. 


CLEANING BREATHER 

1. Remove nut, then withdraw shell and element. 

2 . Remove element from shell and wash in 
a suitable cleaning solvent. 

3. Allow filter element to drain. Do not blow 
ory with compressed air. 

4. Clean shell oil reservoir thoroughly by 
washing in suitable cleaning solvent. 

5. Fill shell to "Oil Level” with light engine 
oil (S.A.E. 20) then replace element in shell and 
install filter. 

■ CRANKCASE VENTILATOR VALVE 


l he vemilation of the crankcase (removal of 
fuel and water vapors within the crankcase) is 
accomplished by the circulation of air, actuated 
by vacuum. Air is drawn into the crankcase 
turough breather filter. After circulating through 
the engine, the air is drawn upward and out of 
the engine. The manifold vacuum tube, connecting 
iO. a fitting at the center of the intake manifold 
contains a spring loaded plunger type valve which 
acts as a restriction for vapor flow (fig. 26). 

The valve is a positive action type with a 
stainless steel spring and float valve. Since the 
valve is located oh the outlet side of the crank¬ 
case, the flow through the valve into the intake 
manifold is the sum of piston blowby plus the 
fresh air entering through the crankcase breather. 

The spring works in opposition to the manifold 
vacuum. At engine idle the valve is closed and 
the small bleed hole allows the maximum flow 
without upsetting the carbureter idle. The valve 
remains closed until the manifold vacuum de¬ 
creases as the engine speed increases. At higher 
engine speeds more ventilation is needed so"the 
valve opens to permit a greater flow. 
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MAINTENANCE ... 

At regular intervals, the tube and restriction 
valve should be removed and thoroughly cleaned. 
The breather, which cleans the air, requires more 
frequent attention. Breather is an oil bath type 
which should be serviced at the same intervals. 
as carbureter air cleaner. 

Whenever ventilator valve is disassembled, 
thoroughly clean all parts in a suitable solvent 
and blow dry with compressed air. Be sure each 
orifice in valve is clean. Remove ventilator tube 
and clean it thoroughly in a suitable solvent, then 
blow dry with compressed air. Measure free 
length of ventilator valve spring. Free length is 
approximately 9/16"; if less or more install new 
spring. NOTE: To avoid stretching spring, always 
clean valve and spring as a unit. When reinstalling 
new spring, make certain that spring seats over 
ridge of valve. j ■ 

CAUTION: Regular servicing of breather and 
ventilator valve is of utmost importance. If both 
are permitted to become clogged, damage to 
engine oil seals will likely occur, 

OIL FILTER 

Oil filter is provided with, a removable filtering 
element which should be discarded and replaced 
with a new element at periodic intervals. Oil 
filter is so designed that it will effectively deter 


contamination of engine oil if given proper main¬ 
tenance. 

MAINTENANCE 

The most positive assurance of a continuous 
and efficient functioning of oil filter is inspection 
and replacement of filtering element at regular 
intervals. The filtering element changing periods 
are directly related to oil changing periods; type 
and quality of oil used, severity of and type of 
engine operation. Therefore it is impossible to 
recommend a definite period that will meet all 
types of service, other than the recommendation 
in ‘'Lubrication and Inspection” section of this 
manual. 

In view of the foregoing, it is recommended 
that frequent inspections be made of engine oil 
to determine advisable intervals between engine 
oil and oil filter element changes. In some types 
of service where operating conditions are severe, 
laboratory tests, conducted by the oil supplier 
or by another suitable laboratory of oil drained 
from engine may be helpful in determining greatest _ 
advisable intervals between engine oil and oil 
filter element changes for a specific operation. 

Use only genuine element when replacement 
is necessary. It is recommended that new cover 
gasket always be replaced when element is rer 
placed. 

Solid matter and water settle to lower portion 
of filter, and should be drained at regular intervals 
by removing drain plug. If filter is drained com¬ 
pletely, as when element is renewed, add sufficient 
oil to crankcase to bring oil to correct level. 

While oil filter will adequately remove dust 
and dirt from oil the element must be removed 
before becoming clogged. Vehicles operating; in 
dusty areas require renewals more often thafi 

those which do not encounter such condition,., 

; <! ; 

Removal of Filter Element J: 

Before taking off filter cover, remove plugin 
filter base, allowing oil to drain from filter. 
Remove cover nut and lift cover gasket and spring; 
from body. Withdraw element by sliding it ovcm- 
stud. !;; ; 

STARTING SYSTEM s 

Starting system includes start buttons, anfci- 
backlire switch, startix, starting motor, and wiring.; , 
Schematic wiring diagram of system is shoVm jin. 
figure 27. A!, 

STARTING MOTOR ; J i ! 

Starting motor, mounted on left side of engine, 
is 12-volt type, with Bendix drive. Starter pinion 
engagement with flywheel gear teeth is conventional. 

.Normal service may be obtained from starter., 

with a minimum of trouble if regular lubrication, 
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Figure 27—St art lx V/iring - 


mutator inspected at 5000 mile intervals. If 
commutator is dirty, clean with a strip of No* 
00 sandpaper* DO ;NOT USE EMERY CLOTH, 
All dust must be blown from starter aiter com¬ 
mutator has been cleaned. 

Brushes 

Replace' worn brushes. New brushes may be 
seated by use of a brush seating hone. While 
starter.is operating at medium speed, press seat¬ 
ing hone firmly against commutator to cover area 
contacted by brushes. Brushes should seat sat¬ 
isfactorily in a short period. Blow starter out 
with compressed air after using seating hone, to 
remove ail particles of abrasive. Do not use 


inspection, and maintenance procedures are fol¬ 
lowed. Refer to ^Lubrication and Inspection” 
section of this manual for lubrication intervals. 

Cleaning * 

Exterior as well as the interior of the starter 
should be kept clean. Use a clean cloth dampened 
*with cleaning solvent to wipe off excess grease. 
Do not steam clean or dip starter, and avoid 
getting any water or cleaner, in the starter. ‘ If 
interior of starter is dirty, it should be removed, 
disassembled, and all parts cleaned. 

Com mutator 

The cover band should be removed and com- 
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emery cloth or sandpaper to seat brushes. Check 
pigtail lead connections to be sure they are tight. 

Brush Spring Tension 

Check brush spring tension. Excessive . ten¬ 
sion will cause commutator and brushes to wear 
rapidly. Low spring tension will cause a. reduced 
starter speed, also arcing and burning of com¬ 
mutator and brushes. Replace springs if tension 
is not as specified in “Specifications” later in 
this section. 

Miscellaneous 

Make careful inspection of wires, terminals 
and all visible parts of starter. Any apparent 
defects should be corrected immediately. 

Unusual noises in the starter may be caused 
by loose mountings. Worn or dirty bushings may 
cause noise or slow starter speeds. This requires 
cleaning and lubrication, or if worn excessively, 
replacement. Improperly seating brushes may 
cause slow starter speeds. Brushes can be re¬ 
seated by a brush seating hone as explained under 
“Brushes” previously in this section. Bent brush 
holders should be replaced. 

STARTED 

Startix, mounted on bracket above flywheel 
Housing, performs dual functions of starter relay 
and automatic starter disconnector. 

Startix (fig. 28) consists of two solenoids, a vib¬ 
rating contact arm, and a bi-metal circuit breaker. 

Operation 

When either “Start” button is pressed, current 
flow through “IGN” terminal energizes main switch 
solenoid coil (A, fig, 28), Contacts (C, fig. 28) 
close, completing circuit to starter (fig, 27), and 


to coil of relay solenoid (dotted line). Energized 
relay tends to move lever (G, fig. 28) but heavy 
current flow to starter through hold-out series 
coil (D, fig. 28) prevents movement of lever. 

As engine fires and begins to overrun starter, 
Bendix pinion is disengaged from flywheel teeth, i 
Starter current draw is considerably reduced with 
starter disengaged, from engine. Reduced current 
draw lessens magnetic pull of coil (D, fig. 28), 
permitting coil (dotted line) of relay solenoid to 
move lever (G, fig. 28). 

Movement causes lever (G, fig. 28) to contact 
vibrating arm (B, fig. 28) opening contacts (H, 
fig. 28) which breaks circuit to coil (A, fig, 28). 
De-energized coil (A, fig. 28) permits contacts 
(C, fig. 28) to open, breaking circuit to starter. 
Current flow to relay coil (F, fig. 28) also ceases, 
permitting lever (G, fig. 28) to return to original 
position. 

In ordinary use, operator releases starter 
button when engine starts. However, if oper¬ 
ator fails to release button, time delay feature 
prevents immediate re-engagement of starter. ' 

When pressure of lever (G, fig. 28) is released 
from contact arm (B, fig. 28) arm vibrates lor 
approximately 1 second before coming to rest and 
closing contacts (K, fig. 28). If start button is 
still making contact, starter will not be damaged, 
since ends of pinion teeth merely touch and are 
deflected from flywheel teeth. j 

If stalling motor stalls under cranking lead, 
and if starter button is not released, thermostat 
safety control moves arm (B, figS 28) to open 
contacts (H, fig. 28). This has same effect as 
movement of lever (G, fig. 28) described above. 
As bi-metal thermostat cools, contacts close. This 
cycle' is repeated until circuit through “Start” 
button is broken. 



Page 42 










Pcuue/L Pi.G4it MaUiie^i-a4ice. 


Maintenance and Adj ustment ' 

Startix requires no regular maintenance other 
than regular inspections to make sure that all 
terminal connections are clean and tight. 

Adjustment screw <j, fig. 28) is set at factory, 
and should not be changed unless one of the fol¬ 
lowing conditions is evident: ‘ 

1 . Interrupted cranking (repeated attempts to 
crank at broken intervals). 

2. Starting motor overrun (operation of motor 
after engine starts). 

To adjust for interrupted cranking, loosen lock 
nut and turn screw clockwise slowly until steady 
cranking is obtained. Turn screw 1/8 turn further, 
then lock in this position with nut. 

To adjust for overrun, loosen lock nut and 
start engine. Turn screw counterclockwise until 
startix clicks and starting motor decelerates. Turn 
screw 1/8 turn further, then hold while firmly 
Tightening lock nut. 

CAUTION: Avoid use of startix manual button. 
If necessary to use, method of operation 'is im¬ 
portant. Press button in hard until bottomed. 
Release button quickly by sliding finger off side 
of button. 

ANTI-BACKFIRE SWITCH 

Anti-backfire switch (fig, 29) is mounted on 
intake manifold. Switch is a pressure actuated 
device which breaks control circuit to startix in 
event of backfire or compression back rock. 

Operation 

When backfire or reversed rotation occurs, 
change in intake manifold pressure actuates piston 
in switch. Movement of piston closes a pair of 
normally open points (4, fig. 29), one of which 
is grounded. Momentary ground heats a bi-metal 
strip which opens a pair of points ( 3 , fig. 29) 
breaking circuit to startix. Bi-metal strip heats 
very rapidly, but cooling requires several seconds. ' 
As bi-metal cools, points (3, fig. 29) close, com¬ 
pleting circuit to startix. 

LOW Oil PRESSURE SWITCH 

Switch, connected in engine pressure lubrication 
system, is mounted on right side of engine. Switch 
is connected electrically to master switch, circuit 
to switch being energized with master switch in 
Cooling” position. 

Normally closed contacts of switch are opened 
when oil pressure exceeds 3 pounds. In operation, 
switch illuminates "Low Oil” tell-tale, at left of 
driver, when master switch is turned to "Cooling” 
position. As engine is started, engine oil pressure 
opens low oil pressure switch and turns off "Low 
Oil” tell-tale. 

Low oil pressure switch requires no main¬ 



tenance. In the event "Low Oil” tell-tale fails 
to illuminate before engine is started, a simple 
test can be used to determine whether or not 
switch is faulty. Short switch terminals with a 
jumper wire. If tell-tale lights, switch is def¬ 
ective; if tell-tale does not light, trouble is else- 
: where in circuit. 

OIL PRESSURE 

- Oil pressure gauge may be connected at tee 
on which low oil pressure switch is mounted. 
Oil pressure should be from 15 to 35 pounds, 
depending on engine speed, temperature, and grade 
of oil used. 

Oil pressure may be adjusted after removing 
cap on right side of crankcase. Adjusting screw 
and lock nut are then accessible. 

? 

ENGINE TIMING 

u Electrical timing procedure is described in 
Ignition System * earlier In this section. * 

Both camshaft gear and crankshaft pinion are 
marked with the letter "C.” When engine valves 
are properly timed, the two letters should be in 
alignment. Before removing either shaft or either 
gear check for the "C” marks to avoid necessity 
for a timing check. 

If gear marks are obliterated it will be nee - 1 
essary to time engine at assembly* Set valve 
clearances on No, 1 intake and exhaust to 0 003” 
and 0,005" respectively. These are timing clears 
ances only, not running clearances. Turn engine 
over until No, 1 piston reaches top of stroke. 
Continue turning .until piston drops 3/64” from 
highest point. This corresponds to 5 degrees 
travel of crankshaft, at which point intake valve 
should just start to open, Clearance at No, 1 
intake valve should be reduced so that a 0 003” 
feeler gauge will be .pinched. If this is not the 
case, remesh gears until proper timing is obtained. 
Reset valves to running clearances before starting 
engine. ^ ° 


Page 43 
















pameA. Pla^-vt Mai^nte^yia^voe. 


Mil 


r i r EonoiTioninc 



1 Engine Crankshaft 5 Spring 

2 Blower Drive Hub 6 Grease Plug 

Oil Seal 7 Thrust Collar 

3 Blower Drive Adapter 8 Blower Shaft Oil Seal 

and Hub Assembly 9 Blower Shaft 

4 Splined Flange * ' . ' ' 

x. TP-3714 


Figure 30— Sectional View of Slower Drive Jaw Clutch 

ENGINE MOUNTING 

Mounting bolts must be kept tight to prevent 
shifting of engine, with possible damage to blower 
clutch, shaft, and bearings. At regular intervals, 
check mounting bolts and tighten firmly. If bolts 
are permitted to become loose it will be necessary 
to remove unit from coach to align blower shaft* 

BLOWERS AND CLUTCH . 

Engine radiator and refrigerant condenser are 
cooled by air circulated by two blowers. Blowers, 


mounted on a common shaft, are driven from 
front end of engine crankshaft through drive jaw 
type clutch (fig. 30), 

When engine is shut off, it stops very quickly 
due to compressor load. To reduce strain on 
engine crankshaft, clutch is designed to permit 
blowmrs to overrun engine and thus to decelerate 
at a slower rate than .engine* Clutch requires 
no attention other than periodic tightening of hub 
bolts. Lubrication is required only if clutch be¬ 
comes noisy. Refer to Lubrication Chart. 

SHAFT ALIGNMENT 

Whenever engine or blowers are removed, 
engine must be aligned with bearing in pillow 
block. Aligning tool, CS-1504, is available for 
this purpose. 

To align engine and pillow block bearing, re¬ 
move blowers, clutch; and shaft. Insert end of 
tool in bearing,- then attach other end of tool to 
drive hub on engine with cap screws. Tighten 
cap screws firmly and with equal tension. 

Turn engine over slowly while observing end 
of tool in bearing. Tool is smaller than bearing, 
therefore any misalignment can be readily noted.. 
Correct misalignment by loosening engine mount¬ 
ings bolts and shifting engine as necessary. 

BLOWER SHAFT BEARING 

Bearing in pillow block requires no periodic 
maintenance. Whenever unit is removed from i 
coach, apply a few drops of light engine oil to ; 
oiler, before unit is installed in coach. 


SPECIFICATIONS 


ENGINE ‘ ■; 

Make ... !.,.**.♦ Waukesha 

Model.. J. .. . 121 

Bore .. ...... 2-1/2" 

Stroke .. 3-1/8” 

Number of Cylinders ... „ . .. 4 

Total Displacement - Cu. In. ......... 61 

Governed Speed RPM ........ 1400 & 2400 

Compression Ratio , , , .. 6.1:1 

Firing Order.. 1-2-4-3 

Valve Lash (Cold) 

Intake. 0.008” 

Exhaust...•* «; 0.012” 

Oil Sump Capacity (Quarts) . 5 < 

Oil Filter Capacity (Quarts).1/2 


IGNITION SYSTEM 


Ignition Relay 

Make ..* *.Delco-Remy ; 

Model.. 1850505 : 

- Air Gap (Points Closed) ..... 0.010 , ‘-0.015 n -j 

Point Opening ... 0.030 n -0.040 u ; 

Closing Voltage ..* ..8,5.:! 

Distributor j 

Make ..... . Delco-Remy ! 

Model .-. ...... 1111707 : 

Rotation 

Viewed at Drive End.. Clockwise I 

— Viewed at Rotor End.Counterclockwise i 

Breaker Lever Tension (Ozs.) ....... 17-21 




























i 


i 


n sr ton union ins 

■ iii 

. - 

' Powe/i Plca^t M 


-—| d'Atfe j- 


" ; — - -- — . .—- 


..i Initial Timing Point . .. . * . . UDC 

Firing Order .* » . * 1-2-4-3 

. Breaker Point Gap . 0.024" 

Automatic Advance (Deg.) ..24 

Manual Adjustment (Deg.). 20 

Ign ition Coil ; 

Make ..Delco~Remy 

Model.*. 1115044 

Voltage. 12 

Spark P lugs 

Make.. ............. .AG 

Type .#44 Commercial 

Gap ... . v ..... .. 0.030 M 

GOVERNOR AND THROTTLE 
Engine Speed (RPM) 

High ... . A: ......... 2400 

Low .. .... ,7 ..... . 14G0 

r 

Mag net Valve 

Make .. . „ National Pneumatic 

Model ... . 7 . . C-26490 

Type .. Exhaust 

FUEL SYSTEM L 

Tank Capacity (Gals) . ... 20 

Octane Rating (Min.) . .. 73 

Electric Fuel Valve 

Make . ... ...Design Specialties 

Model .B-12-135 

Fu el Pump 

Make ♦ ..^ AC 

Model . W 

Static Pressure (Lbs.) . . . . .. 1 - 3-1/2. 

Capacity.. 1 pi.nt-60 seconds 

Carbureter 

M ? ^ :e . Zenith 

Model.. • . /.. . 10261-A 

Venturi • . .. 16 

Main Jet .... .......... .. 20 • 

Idling Jet . . . 7 .. 15 . 

Main Discharge Jet .. 55-3 

■ Well Vent ... /. 13 

Fuel Valve Seat .. .25 

Ele ct ric Ch oke 

Make .. Pierce 

Model ..................... . AC-1010 


AIR INTAKE SYSTEM 
Air Cleaner 

Make . *.... . Vortex 

Type..*.Oil "Bath 

COOLING SYSTEM 

Capacity (Quarts)... 9 

Thermostat . 

Starts to Open .160°F. 

, Fully open . ... j ..185°F. 

Closed... „ , . 148°F. 

> i 

CRANKCASE BREATHER 

Make. . ..... . . Waukesha 

Type . . . . ... Oil Bath 

OIL FILTER ;7 .. 

Make . ..... „ AC 

Model... „.L-5 

Replacement Cartridge.. . . > . C-lll 

STARTING ^SYSTEM 


Starting Motor 

r Make . ^^ # „ Delco-Remy 

' Model . .., -- ......... 1108557 

Brush Tension (Oz.). 24-28 

Rotation, viewed from Driving End * Clockwise 

• 4 1 

No Load Test .. 

Amperes ..40 

Volts . 11.6 

RPM' . . . ; . 5500 

V V. 

Lock Test 

Amperes ^ ..260 

Volts .... 9 7 

Torque Lbs. Ft.. ... . 15 

Startix : ' v _ 

Make. .......... . Eclipse Machine 

Anti- Backfire Switch • ‘ 

Make r. . . . ........ . . . . Eclipse Machine 

Low Oil Pressure Switch 

Make .., 

Model . . .. ,7 .F«1 

Break .Pressure . 3 Lbs. - 1 Lb. 
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UNIT REMOVAL 

A special dolly, listed under “Special Tools 
and Equipment” at end of this manual, is designed 
to facilitate removal and installation of the com¬ 
plete package unit assembly. The use of this 
dolly is highly recommended, since it eliminates 
the danger of damaging the unit. For access to 
inner mounting bolts, refrigerant line connections, 
and fuel line connections, remove three access 
plates from inner end of baggage compartment 
opposite the air conditioning unit compartment 

1. Pump down system as previously .directed* 
Cl^se compressor, liquid receiver, and evaporator 
shut-off valves. Remove air outlet screens from 
under unit. 

2. Place dolly under unit and raise jacks 
making sure the pins on top of jacks enter sockets 
provided in unit frame. 

3* Remove door post. 

4. Disconnect wiring connector plugs from 
control box. Disconnect battery cable from startix 
terminal and tape end of cable* 

5. Remove high-low pressure cut-out switch 
from bulkhead and lay it on top of compressor. 

6. Disconnect throttle control cylinder to mag¬ 
net valve air line at magnet valve. Install plug 
in magnet valve outlet. Disconnect wires from 
magnet valve and tape wires to prevent short 
circuit* 

7* Close fuel line shut-off valve, then dis¬ 
connect fuel lines at frame connections. 

8. Disconnect radiator hose'and vent line from 
surge tank. 

9. Disconnect refrigerant liquid and suction 
lines at connections near roof of unit compart¬ 
ment. Seal all lines with moisture-proof tape. 

10. Remove bolts attaching condenser upper 
brackets to coach body. Disconnect jack knife 
type condenser stop from body. Remove Nos. 1 
and 2 spark plugs from engine. 

11. Remove all bolts attaching unit frame, 
center partition, and blower housing -support to 
coach body. 


12, Raise jacks slightly. Check to make sure 
all mounting bolts are removed, and that all wir¬ 
ing, gas lines, etc., are disconnected. 

13. Tapping plates are provided on coach frame 
at inner side of air conditioning unit. To start 
unit removal, thread bolts through tapping plates 
against unit frame. Turning bolts in will dislodge . 
unit so it can be readily pulled out on dolly* 

14* If vehicle is to be placed in service with¬ 
out air conditioning unit, install temporary side 
rail (Part No. 2229890), then install removable 
door post* 

UNIT INSTALLATION j'.-'-i 

1. Place unit besiae. vehicle and align unit 
frame with channels in coach body. Then roll 
into place on dolly. If unit does not go ail the 
way in, long bolts may be used through mounting 
bolt holes at inner side to pull unit into place. 

After mounting bolts are installed, long bolts must 
be removed and replaced with regular mounting 
bolts. . ' 

2. Install all mounting bolts. These include i 
bolts in unit frame, center partition, and blower: 
housing support. 

3. Install Nos. 1 and 2 spark plugs in engine. 1 
Connect refrigerant lines, fuel lines, and engine 
radiator hose and vent line. Make sure all con¬ 
nections are tight. 

4. Mount high-low pressure cut-out switch oil 

bulkhead. . 'SijJ | 

5. Connect throttle control cylinder air line r i 
to magnet valve. Connect wires to magnet valve. 

6. Connect wiring connector plugs to control 
box. ■ Connect battery cable to Startix terminal. 

7. Install condenser upper mounting bolts and j ; ! 

connect condenser stop to body. • ,|i ! r; 

8. Install removable door post. j j i 

9. Fill fuel tank and cooling system, and chock - j 

engine crankcase oil level. : ! 

10. Make sure all refrigerant valves are open. 
After starting unit check entire system for leaks 

and check compressor oil level and Freon level. H 


Perform service operations given in this section 
.as required. " : i ■ 
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TESTING FOR LEAKS 

Whenever repairs or adjustments have been 
made to any part ol th.e refrigerating system which 
necessitate disconnecting refrigerant lines, con¬ 
nections should be tested for leakage before the 
unit is restored to service. First admit only 
enough gas into the system to produce 5 or 10 
pounds pressure, then test for leaks. If no leaks 
are found at this pressure, increase pressure 5 
or 10 pounds, and test for leaks again.. In this 
way, only a slight amount of refrigerant gas will 
be lost in the event there is a leak. Final test 
should be made with system under operating pres¬ 
sure. Large leaks will be indicated by oil seepage 
and must be repaired immediately. 


•' High-low; pressure cut-out switch. 

All connections and joints at condenser, com¬ 
pressor, and liquid receiver. 


Compressor shaft seal (check through engine 
flywheel housing timing hole or drain hole at 
b ott o m of h ous ing). 

Dehydrator. 


Expansion valve. 

All connections and shut-off valves in evapo¬ 
rator compartment, j 

CHECKING FOR AIR 
.. .' -i - - , IN SYSTEM 


FREON LEAK DETECTOR 

Leak detector, commonly called a Halide Lamp, 
is a small torch which burns methyl alcohol. Air 
»sed in burner is drawn through a flexible tube. 
Part number and vendor’s name and address are 
listed under "Tools and Equipment” at fend of 
this manual. Operation of leak detector is as 
follows: . • - .... • 

Pressure is produced in the fuel tank by heat 
of generation at time alcohol is burned ■ in small 
enp under burner. Alcohol vapor under pressure 
burns with a green-tinted flame when mixed with 
air in burner. By holding open end of sampling 
tube near connections, joints, valves, etc., any 
traces of Freon would be drawn through the tube 
to the burner and would be immediately evident. 
Freon breaks down when coming in contact with 
the heated copper ring in burner and turns flame 
blue. In case large amounts of Freon are present, 
flame will turn a bright purple. Do not confuse 
change in color with change caused by shutting 
off air supply. When other types of leak defectors 
are used, color of flame may be different. The 
important thing is not the color of the flame, 
but the change in color when Freon is present. 

Instructions are supplied with each leak de¬ 
tector. Only high grade Anhydrous Methyl Alcohol 
as listed under “Tools and Equipment” at end 
of this manual should be used in burner. 

When refrigerant has been lost, adding re¬ 
frigerant without knowing cause or location of 
leak merely postpones corrective measures and 
increases maintenance costs. At two or three 
Week intervals, go over entire system with ■ leak 
detector. Check for 1 calcs a.t the following points: 

Sight glasses on compressor and receiver. 

Compressor shut-off valves. 

Receiver shut-off and charging valves. 


Air in’ refrigerating system causes excessive 
head pressures and reduction in cooling capacity. 
Check for air 1 in system as follows: 

1. Connect an accurate pressure gauge to tee 
at compressor discharge valve. Valve must be 
placed in operating position. 

; 2. Hang an accurate thermometer in air con- 

ditioning unit compartment. 

3. Allow unit to stand idle for several hours 
to . allow ” temperatures of all parts to equalize, 
then note thermometer and gauge readings. 

4. Compare readings with figures previously 
shown in pressure-temperature chart. If pressure 
gauge shows a reading of more than 3 pounJs 
higher than pressure shown on chart for the ex¬ 
isting temperature, air must be purged from 
system. 

j 

. ■ PURGING THE SYSTEM 

If only "a small amount of air is indicated 
in the system, if may be purged from top" of 
each unit. ■ • 

1. To purge air from top of compressor loosen 
oil filler- plug in top of compressor shell. 

2. To, purge condenser, loosen plug on mani¬ 
fold. 

3. To purge evaporator, loosen equalizer tube 
fitting at expansion valve. 

If a large amount of air is indicated, it may 
be necessary to pump the refrigerant into a Freon 
tank and purge the air from the tank. To accom¬ 
plish this, pump the system down into the re¬ 
ceiver and close receiver shut-off valves. Connect 
tube to receiver charging valve and to Freon tank. 
Open charging valve, then heat the receiver with 
hot water and cool the Freon tank with cold water 
to transfer refrigerant from receiver to tank. 
Let tank stand for several hours, bleed air off 
from top of tank, then transfer the refrigerant 
back into the liquid receiver. 
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PUMPING "DOWN THE SYSTEM 

In order to perform any service operations 
on the system which necessitate disconnecting 
refrigerant lines, it is necessary to first pump 
down the system to prevent appreciable loss of 
refrigerant. To pump down the system means 
to pump all of the liquid refrigerant into the 
. liquid receiver. 

1. Close "liquid out” valve on receiver by 

removing valve cap and turning valve stem in 
until valve seats* - - 

2. Connect compound gauge to gauge port on 
compressor suction valve. Open suction valve 
to operating position. 

3. Start engine and run until low pressure 
cut-out switch stops it, observing pressure on 

gauge, 

4. After suction pressure builds up to low - 

pressure switch cut-in point (22 pounds), again 
start engine and run until it cuts out. Repeat 
oh and off cycle several timefe, then close com¬ 
pressor suction valve. , 

TO EVACUATE THE SYSTEM 

t' 

Whenever the complete refrigerant charge has 
been lost due to leakage, it is necessary to evac¬ 
uate the system before recharging. Air in lines 
cause high head pressures and loss of capacity. 
In case of emergency where vacuum pump is not 
available, system may be blown out with Freon 
to eliminate air in system. This should only, be • 
done in case of emergency, since considerable 
Freon is used which is very costly; also, vacuum 
pump is more, satisfactory. Any reliable refrig¬ 
erant vacuum pump may be used. 

Following procedure will evacuate entire system: 

1. Connect vacuum pump to charging valve. 

2. Be sure ail valves are in operating position. 

3. Operate vacuum pump to give maximum 
vacuum for at least 2 hours. 

c t. Close charging valve with .pump running, 
then disconnect pump. 


NOTE: In case only a small portion of the 
system has been open to atmosphere, that portion 
of the system may be blown out with Freon gas 
or evacuated as desired. 

• .. CHARGING SYSTEM 

Before adding any refrigerant, repair any leaks 
and then proceed as follows: (Refer to fig. 8). 

1. Remove cap from 1/4" flare connection on 
charging valve on receiver. 

2. Install a length of clean 1/4" tubing to 
this 1/4" connector. 

3. Connect other end of tube to refrigerant 
bottle. Admit a little gas from tank to drive 
out air. Tighten flare nuts at both ends of 1/4" 
tube. Turn bottle over so that cutlet valve is 
down. 

4. Close receiver valves and open bottle valve. 

(*) 5. Open charging valve until desired weight 
of refrigerant has been added, weighing bottle 
at intervals. Upper end of bottle can be heated 
slightly to force refrigerant into receiver a little"'" ' 
faster. It is preferable to use warm water for 
heating bottle. 

6. Close bottle valve. Close charging valve. 

Remove 1/4" line and replace cap on charging 
valve. :j ■ : • 

7. Open receiver liquid out valve just enough 

to admit a little gas into system, then close valve . i 
and test system for leaks as previously directed. 

By warming bottle and feeling of it, liquid .! 
level may be ascertained (coolness will be noted 
from liquid level down). Amount of gas being 
drawn into unit can be estimated by knowledge 
of quantity contained in bottle at start and check- 
ing fall of level, or better still by weighing bottle 
before and during and after charging operation., i. 

Goggles should be worn whenever there is 
slightest possibility of Freon coming in contact } ■ 
with face, because Freon evaporates and: cools 
so rapidly, it will cause an injury similar fo 
a burn. j ‘ 


i <■ ... 

* i When complete system has been evacuated, full 
charge of Freon-12 to be added is 25 pounds. 



I 
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IN TfflS SECTION 

> 

1 Page Subject 
- • ■' Lubrication Chart 

INSPECTIONS ! 


The following inspections are recommended at regular intervals. Until 
service experience can determine specific inspection and service periods 
such services should be accomplished at.more frequent intervals. Refer to 
Lubrication later in this section for detailed lubrication information. 


Ins pecti on & Service 

TT Clean Condenser and Radiator ........ 

2. Liquid Receiver Refrigerant Level Check 

3. Compressor Oil Level Check.. , 

4. Dehydrator Strainer j - . 

Clean and Refill with Silica-Gel....;.. 

5. Refrigerant Valve Caps (7) 

Keep Tight.. ... 

6. Clean and Service Air Filters ....... .* 

7. Check System for leaks .. * ! 

8. Clean Evaporator ............ 


Power Plant 

9. Crankcase Oil 

Level . 

Drain & Refill...* * 

10. Replace Oil Filter Cartridge . ! ] .b 

11. Clean Crankcase Breather ...... 

12. Ventilating Valve - Clean ...... 

13. Clean Air Intake Pipe Check and * 

Drain Valve . . ... . . . 

14. High and Low Engine Speed Check 

15. Tune-up Engine . . ... 

16. Lubricate Units in System ..... 


Intervals Recomme nded 
► Daily 2 necessary 
, Daily 
i Daily 

. After opening system 

. Check frequently 
. As necessary 
. As necessary 
, As necessary 


. «, Daily 

. , Every 50 hours 
, „ At Engine Oil Change 
, . At Engine Oil Change 

* . At Engine Oil Change 

* ■ < . - 
. , As necessary 
. o As necessary 
. * 50 hours 

* * Refer to “Lubrication** 


LUBRICATION CHART . 

. The followin S? chart lists lubricating points, recommended lubrication inter- 

ypes * are made t0 other portions of the manual for 

special cleaning and lubricating instructions whenever necessary. 


Lubricating Point 
Compressor Oil 

Evaporator Blower 
Motors 
Air Filters 
Engine Crankcase 


Oil Filter 

Crankcase Breather 
Air Cleaner 


Service and Intervals 

Check daily - Replenish if necessary 

(Page_ 16) .... 

2 Oil cups - At Major Inspections . . . 

Clean and Service as Necessary. 

Check level daily - First 100 hours 
(SAE-20) - drain and refill every 50 

hours thereafter (SAE-30). 

Replace Cartridge every Engine oil change 
Clean and oil every engine oil change . . 
Clean and oil every engine oil change , . 


Lubrican t 

ES~(Note 1) 

E-(Note 2) 
See Note 3 


E-(Note 2) 

, E-(Note 2) 
• E-(Note 2) 
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Distributor Oil wick under rotor - Monthly .. E-(Note 2) 

Cam - Monthly Petrolatum. Snaring 

Blower Drive Clutch If Clutch is Noisy ........... S-2-fNote g X 

Throttle Control- . ...... -b-2-(Note 4) 

F 0 C J“ nder At Assetably ... C-(Note 5) 

I 1 AH-H 1/9 CAT in _;_ ' 


Control Linkage 


At Assembly * * * . *. 

Add 1/2 pint SAE 10 Engine Oil’ ' ’ 
To every 12 Gallons of Fuel 
Light Oil Sparingly When Necessary 


LUBRICATION NOTES 

NoteL Use only SAE 60 engine oil of good quality. Use only from sealed 
quart containers. Do not use bulk oil* 

Note_2. Crankcase. Use good grade of SAE 20 engine oil for the first 100 

wi S ’f Tu refiU With SAE 30 - Replenish as necessary to keep 

level to full mark. Drain and refill at least every 100 hours.. Capacity 5 qts. 

s “ 6 BreathGr * Clean element and re - oil with good grade of engine oil 

Air Cleaner. Clea,n and refill with good grade of engine oil SAE 30 
Evaporator Motors, Starting Motor, and Control Linkage. Use SAE 20 engine oil. 

A i r EilterS ’ Clean as directed on P a g e 20. . “Odorless” oil on 
elements should be used sparingly. 

~4“- J BI °i V f Drlve CIutch - At assembly, or if noisy, pack full. Use a 
good grade of long-fibre ron-fluid sodium soap grease having a high melting 

-4---. Throttle Contro1 Cylinder. Remove cap and lubricate with a good 
grade of calcium or sodium soap' chassis lubricant. 
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Wien determining the cause for inefficient cooling:, the most common causes 
should be checked and corrected first - then proceed to the next common 
cause* The following chart lists the most common symptoms, probable causes, 
and remedy- Page numbers shown indicate where services and procedures 
can be found in this manual. 


IMPORTANT . * S. • 

ONE OF THE MOST COMMON CAUSES FOR INSUFFICIENT COOLING IS 
A DIRTY, CLOGGED CONDENSER AND RADIATOR- THIS CONDITION SHOULD 
BE CHECKED FREQUENTLY AND CORRECTED AS EXPLAINED ON PAGE 16. 


X. Evap orator Blowers Not Running ' • '; 

w Fuse Blown. -....Page 11 

(b) Defective Blower Motors ...... ... . - , * . Repair or Replace 

(c) Loose Electrical Connections .Tighten 

(d) Defective Magnetic Switch . .... . . , Page 21 

2. Dehydrator Clogged .. -------- . - ----- Page 16 


3- Air Filters Clogged 


Page 20 


4- Compressor " . 

(a) Too Much Oil .... ..-.Page 16 

(b) Compressor Valves Not Opened Correctly.Page 14 


5- Improper Engine Speed ' . 

(a) Speed - Control Requires Adjustment -------- .. Page 31 

(b) Engine Modulation Thermostat ; Requires Adjustment.Page 21 

(c) Magnet Valve, Defective ’ . «.v . Page 31 

6- Low Fre on : . v " 

(a) n Leaks in System ... .V. Page 47 

Recharge System ----- . r • • .- - - Page 48 

7. R e * ec ti ve Expansi on Valve N 

(a) Canilliary Tube Broken ..*. Page 17 

(b) Equalizer Tube Restricted ..„ ..Page 17 

(c) Gummed Cage .“...Page 18 

(d) Check Adjustment for Super Heat - - -------- .. Page 18 


8- Engine Cuts Out or Fails to Start at High Outside Temperature 


{a) Dirty’^Uncienser -.. /7Y7- - -TT^'-’V.Page 16 

(b) Too much Freon .. ------ .Page 18 

(c) Air in System --------- .I . Page 47 

(d) Carbon in Engine Cylinder Head - - -.. . V. Clean 

(e) Restricted Fuel Lines.; ..,.Page 33 

(f) Defective Fuel Pump ---------- .. 4 ..Page 33 

(g) Defective Solenoid Type Fuel Valve .* - « ------ - Page 33 

(h) Defective Carbureter .‘.Repair or Replace 

(i) Engine Modulation Thermostat Requires Adjustment ------ Page 10 

Cj) Over Heated Engine «*•-«*«*, Correct 

(k) Defective Ignition Tune-up Engine 


En S * ne Los °s RPM at High Out side Temperatu re 
W Any of the above items (a) through (i) wi 1cause engine to slow down. 
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Reference is made to special tools, equipment, and material in this manual. 
These tools and equipment, or equivalent, are necessary and are recommended to 
more readily and efficiently accomplish certain service operations. These tools 
and equipment, however, are not supplied by the coach manufacturer. In many 
cases, they may be purchased locally, except those listed under “Special Tools.” 
In the event purchase cannot be made locally, names and address of suppliers 
are listed 

. .. _ • . SPECIAL TOOLS 

Package Unit Dolly (CS-1503) 

Blower Shaft Alignment Tool (CS-1504) 

Vendor .Curttes-Smith Mfg. Co. . Pottstown, Pa. 

C-21290 .Magnet Valve Upper Valve Holder 

C-1Z622 .Magnet Valve Upper Valve Guide 

C-21300 *.Magnet Valve Lower Valve Holder 

C-14022 .Magnet Valve Push Rod Gauge 

Vendor ......... National Pneumatic Co. ’. Chicap-n in 


► Chicago, Ill. 


EQUIPMENT 

Thermometer (for use in conjunction with expansion valve adjustment) #65-Bre¬ 
mote reading dial ' 

James P. Marsh Corp. .. 2090 Southport Ave., Chicago, Ill. 

Tachometer (for engine speed adjustment) Model V Electric - 6 to 12 volts 
Sun Mfg. Co.. 6323 Avondale Ave., Chicago 31, Ill. 

Presto-Lite lorch and -C r finder of Gas (for soldering refrigerant fittings) 

Air Reduction Sales Organizations 

Refrigerant Pressure Gauges (0 to 300 lbs.) 

James P. Marsh Corp. •- 2090 Southport Ave., Chicago, Ill. 

Oil Pressure Gauge (for engine) - 0 to 50 lbs.; 1/8" pipe thpead-Purchase locally 
Leak Detector (#390) 

Justrite Mfg. Co.2061 North Southport Ave./ Chicago, XU. 

or 

Frigidaire Leak • Detector SA2136 • • ' 

Frigidaire Corporation . ,-.Service Sales Dept.Dayton, Ohio 

Vacuum Pump and Gauge (Should be capable of pulling 28" Mercury vacuum) 
May be purchased from any of the following vendors: 

Central Scientific Co. ! ---- 1700 Irving Park Road, Chicago, Ill. 

Fisher Scientific Co. ..... - 711-723 Forbes St., Pittsburgh, Pa. 

® ast **f g ‘ Co< * • * ..119 Hinkley St., Benton Harbor, Mich. 

Kerr Mfg. Co. •.'*•*.'*. 6083 12th St,, Detroit 8, Mich. 

'•! , ' MATERIALS 

Anhydrous Methyl Alcohol - Obtain locally or from: 

Fisher Scientific Co. ............ 711-723 Forbes St., Pittsburgh 19, Pa. 

Freon (F-12) Refrigerant.':'.,.. ...|. . . . Purchase locally 

Solder (95% tin - 5% antimony) - Tyfce 95 Solder - Obtain locally or from- 

Chase Brass and Copper Co. Inc. . ..Waterbury, Conn. 

; • or >: < 

The American Brass Co. ...Waterbury, Conn. 

Nokorode Soldering Paste - Obtain locally; or from: . - ' - 

M. W. Dunton Co. I .......... . ."i AT.'-- Providence, R. I. 

Silica Gel - Obtain locally or from: ! t : 


Davidson Chemical Co. i 


20 Hopkins, Baltimore, Md. 
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